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A B S T R A C T
This thesis examines the background to development planning in Ghana, 
and the interactions between sectors of the economy, with special reference 
to the primary sectors. It makes use of the official input-output (1-0) 
table to identify the type of interactions that existed within the 
Ghanaian economy in 1968. Input-output analyses have been in use for 
development planning and research for a long time, but very little use has 
been made of the Ghanaian 1-0 table since it was published in October, 1973.
The findings of this paper are not to be regarded as final, but as 
providing a basis for looking at major problems of the economy (e.g. low 
incomes, high unemployment and growth as a whole) on a national basis 
rather than from the viewpoint of industrial projects. As pointed out by 
Chenery and Raduchel (1971), "to the extent that production requires inputs 
in fairly fixed proportions, growth is likely to be impeded by shortage of 
specific factors rather than by a general scarcity of resources."
"Planning models", they continued, "in developing countries have concen­
trated mainly on avoiding bottlenecks in production by making better use 
of scarce resources of capital and foreign exchange. Possibilities for 
increasing total welfare through varying the composition of consumer demand 
or through making greater use of surplus labour have been considered only 
in the context of partial analyses of individual projects. The problem 
of unemployment has acquired an increasing urgency in many developing 
countries because of the neglect of labour absorption in most development 
plans."
The first chapter is essentially an introduction dealing with the 
measurement of economic performance and the various approaches to economic
development.
(v)
C h a p t e r  two d e a l s  w i t h  t h e  h i s t o r i c a l  backg round  to  economic d e v e l o p ­
ment  p l a n n i n g  i n  Ghana.  I t  b r i e f l y  compares a s p e c t s  o f  t h e  Ghanaian  
economy w i t h  t h o s e  of some o t h e r  d e v e l o p i n g  c o u n t r i e s .
C h a p t e r  t h r e e  i n t r o d u c e s  t h e o r e t i c a l  a s p e c t s  o f  i n p u t - o u t p u t  a n a l y s i s .  
I t  b r i e f l y  d i s c u s s e s  t h e  o f f i c i a l  Ghana ian  1-0  t a b l e ,  how i t  was c om pi le d ,  
and some of  i t s  d e f i c i e n c i e s .
C h a p t e r  f o u r  makes u se  o f  t h e  1-0  a pp roa c h  t o  i d e n t i f y  v a r i o u s  l i n k ­
age e f f e c t s  i n  the  economy i n  1968.
C h a p t e r  f i v e  i s  a  c o n c l u d i n g  s e c t i o n  which  a l s o  i n c o r p o r a t e s  s u g g e s t ­
i o n s  f o r  im p ro v in g  th e  c u r r e n t  Ghana ian  1-0 t a b l e  f o r  u se  i n  deve lo pm en t  
p l a n n i n g .
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CHAPTER ONE
INTRODUCTION
Concern with economic development, whether in its theoretical or its 
practical implications, is not new in less developed countries (LDCs), a 
term which has defied any suitable definition even though the majority of 
the world’s population live in these areas. Different authors have 
diagnosed the characteristics of underdevelopment according to one or more 
features common to most LDCs. These are the ratio of population to 
productive land area (Viner, 1953), scarcity of capital, a low capital 
output ratio, a low ratio of industrial output or industrial labour force 
to total output or to total population, a low standard of living (defined 
in various ways) and low per capita income. None of these features alone 
defines underdevelopment appropriately. According to Viner (1953):
What is considered material in this respect is the ratio of 
population to productive land. It is noted that there are 
certain underdeveloped countries where the ratio of popu­
lation to such land is very high, for example, India and 
Bangladesh, while in certain developed countries the ratio 
of population to land is very low.
The above quotation illustrates one of the flaws in such simple definitions. 
If low ratio of population to productive land is a main feature in economic 
development, then Sudan would qualify as a developed country (DC) since 
Sudan has a very low population to land ratio compared to most DCs. It is 
important to point out that a low population, scattered over a very large 
area, equally constitutes a problem of considerable magnitude in economic 
development. It places a strain on the resources of the economy if social 
services such as schools and hospitals are to be provided for every member 
of the society. Instead of building just one school, for instance, to
2serve many people, a school will have to be built in each of many small 
communities.
The simplistic nature of the diagnosis of underdevelopment in the past 
has resulted in equally simplistic prescriptions or approaches to solving 
the problem. This "faulty" diagnosis and the desire of the peoples in 
LDCs to raise their standard of living, has contributed to the importation 
of economists and technicians from the advanced countries for guidance.
In many instances, their experience in applying their training to the 
situation in LDCs has not been rewarding. As Herkovits (1964) points out:
The economic principles and their mathematical models developed 
in Europe and America were found to be inadequate when applied 
to economies in the process of rapid change, for here the 
economies involved deep historical and cultural roots as 
opposed to those of pecuniary industrialised countries of 
Europe and America. And despite the introduction of money and 
machines, despite the development of urban centres where 
industry could be sited and also despite growth of large scale 
mechanised agriculture, assumptions whose validity had gained 
general acceptance, were found not always to hold.
He continued:
The concepts of value, allocation of wealth, motivations in both 
the production and distributive aspects of the economies 
differed from those of Europe and America - factors having to do 
with traditional institutions, kinship and prestige hold domi­
nance. This is why for example it is much easier to study the 
economic growth of South Africa than in Sudan.
This means that we must revise the conventional approaches to economic 
development and the theories on which they were based, to suit the economic 
structure of the LDCs else these imported concepts will be applicable only 
to the degree to which the economic and social settings found in the LDCs 
are identical to those of the western technologically advanced countries.
Approaches to economic development
Some of the approaches to economic development adopted in the past in
the LDCs are discussed below.
3Introspective generalisation and immanent empiricism
Introspective generalisation was inspired by the theory of evolution 
and growth of DCs exclusively. It involves examining data of DCs and 
trying to evolve a simple and abstract theoretical framework for appli­
cation to all countries, including LDCs, regardless of the differences in 
the problems of DCs and LDCs. It is obvious that this approach is at 
best a theoretical empty box or at worst naive. Immanent empiricism, which 
is almost opposite to introspective generalisation, involves assigning 
infinite weights to the deviations from the "special case" of the DCs and 
looking at data hard and long enough until some "general principles" 
become clear, more by insight than formal logic (Bronfenbrenner, 1966). 
These two approaches do not contribute any operational theories in relation 
to economics of development, only dogmas, each of which look at only one 
aspect of development, while ignoring interdependence and trade-offs during 
the process of economic development. These interdependencies and the 
trade-offs (the main purpose of this thesis) will be discussed later on.
Capital fundamentalism
The model used in the framework of capital fundamentalism makes the 
rate of growth of the economy the result of the internal savings rate and 
of the capital output ratio. Another aspect of capital fundamentalism is 
the view that capital serves as a vehicle of growth. This approach has 
led to such policies as tax exemptions and granting of monopoly concessions 
to encourage individuals or firms to save and invest (Lewis, 1955). 
Alternatively, prices have been distorted to favour investment goods 
relative to mass consumption goods (imported or exported) (Chenery, 1953). 
As a consequence of underpricing of capital, it is substituted for labour, 
thereby resulting in unemployment. In certain circumstances capital is
so underpriced that it is underutilised (UN Commission to Latin America, 
1966; UNIDO, 1967; Winston, 1971). The main implication of distorting 
prices in favour of imported western capital is that it may inhibit the
4
domestic manufacture of capital goods and thereby limit the possibilities 
of creating a technology which takes account of domestic factor endowments.
Industrial and agricultural fundamentalism
The claim of industrial fundamentalists is that industrialisation 
can lead to modernisation of agriculture. It relies upon the positive 
relationship between the size of the industrial sector and the level of 
per capita income. Planners in most LDCs accepted industrial fundamental­
ism not only as a panacea for economic ailments but also as a step further 
in their desire to achieve economic independence after political independ­
ence. They looked back to the period of their political domination by 
industrial powers such as Britain and France with bitterness, a period 
during which they were suppliers of raw materials while providing a market 
for manufactured goods from industrial powers without any conscientious 
effort on the part of these powers to encourage development within the LDC. 
They were concerned to escape from such outright exploitation. Industrial 
fundamentalism has led to the establishment of industries dependent on 
foreign technology, capital and at times management, but without regular 
supplies of raw materials (domestically produced or imported) or foreign 
exchange to keep them going. An example of this kind of industry is the 
cement factory in Tema (Ghana).
Agricultural fundamentalism considers increased productivity in the 
agricultural sector, where the vast majority of population in LDCs live, 
as a prerequisite to increased standards of living and industrialisation. 
This type of fundamentalism has resulted in what may be termed growth
5without development and in distribution of income skewed in favour of the 
landed aristocracy, for example in certain Latin American countries. In 
some other cases, it has led to the establishment by the public sector of 
"ever loss making" large-scale farms, for example the state farms estab­
lished by the Kwame Nkrumah regime in Ghana in the 1960s.
Too often, fundamentalist thinking ignores or does not emphasise the 
complementarity of agriculture and industry.
Import substitution fundamentalism
The notion here is that development or industrialisation can be 
initiated by producing those commodities for which domestic demand already 
exists. The call for import substitution was usually implemented through 
tariff protection and imposition of quotas (Plebisch, 1959). This drive 
for import substitution has led to the establishment of industries like 
razor blade and light bulb industries.
On the credit side of this approach are conservation of scarce foreign 
exchange reserves and the promotion of self-sufficiency which decreases 
dependence on the terms of trade and on uncertain foreign markets. These 
benefits which are claimed to accrue to import substitution are not cost­
less, but the costs can go unnoticed for a long time. On the debit side 
of the import substitution approach is the fact that import substitution 
for final goods results in the build-up of over-capacity at the final 
stages of production and very little capacity at the intermediate stages 
which have the most significant linkages and which are the stages that lead 
to the development of indigenous technology.
6Planning fundamentalism
A f u r t h e r  m ajo r  ap p ro a c h  t o  econom ic deve lopm en t i s  p la n n in g  fu n d a ­
m e n ta l i s m .  The g o s p e l  h e r e  i s  t h a t  any p l a n n in g  i s  b e t t e r  th a n  no p l a n n in g  
a t  a l l ,  more p l a n n in g  i s  b e t t e r  th a n  l e s s  p l a n n i n g .  I t  i s  o f t e n  j u s t i f i e d  
by th e  i n v a l i d  a s su m p t io n  t h a t  deve lopm en t can be a c h ie v e d  w i th o u t  any 
l o s s  i n  te rm s o f  s c a r c e  r e s o u r c e s  -  s im p ly  by u t i l i z i n g  unused  r e s o u r c e s .
C l e a r l y ,  governm en ts  s h o u ld  have  a p l a n  i n c o r p o r a t i n g  t h e i r  i n t e n t i o n s  
w h i l s t  i n  power, b u t  t h e  s h o r tc o m in g s  o f  t h i s  ap p ro ach  become c l e a r  from a 
c u r s o r y  lo o k  a t  th e  p o l i t i c a l  h i s t o r y  o f  most governm ents  i n  most LDCs. 
C o n s id e r in g  th e  amount o f  s k i l l e d  m an-hours  p u t  i n t o  d r a f t i n g  t h e s e  p l a n s  
and th e  f a c t  t h a t  o f t e n  governm ents  i n  LDCs may be to p p le d  b e f o r e  t h e  p l a n  
can be im p lem en ted ,  one c a n n o t  h e lp  h a v in g  m is g iv in g s  abou t  t h i s  a p p ro a c h .  
In  a d d i t i o n ,  th e  p rogram s c o n ta in e d  i n  th e  p l a n  commonly a r e  n o t  fo l lo w e d  
b e c a u se  o f  th e  breakdow n o f  t h e  f u n d a m e n ta l i s t  a s su m p t io n s  o f  th e  s u p e r i ­
o r i t y  o f  p l a n n i n g  a c t i v i t i e s  o v e r  m arke t  a c t i v i t i e s  o r  th e  e x i s t e n c e  o f  
s u r p l u s  r e s o u r c e s  from w hich  o t h e r  s c a r c e  r e s o u r c e s  can be c r e a t e d .  An 
example from Ghana w i l l  th row  more l i g h t  on t h e s e  p o i n t s .  Out o f  th e  f o u r  
econom ic p l a n s  so  f a r  fo rm u la te d  o n ly  one was c a r r i e d  t o  f u l l  te rm . The 
f i r s t  was a t e n - y e a r  p l a n  i n t e n d e d  f o r  th e  p e r i o d  1920 t o  1930, b u t  i t  
c e a s e d  t o  be e f f e c t i v e  i n  1927 a f t e r  t h e  d e p a r t u r e  from Ghana o f  th e  th en  
Governor Gordon G u g g is b e rg .  T here  was a n o th e r  p l a n  from 1951 t o  1957.
T h is  l a s t e d  th e  f u l l  te rm . From 1959 a n o th e r  deve lopm en t p l a n  was lau n c h e d  
i n i t i a l l y  a f i v e - y e a r  p l a n  w hich was t o  l a s t  u n t i l  1964, b u t  was s u p e rs e d e d  
i n  1963 by th e  Seven Y ear Developm ent P l a n .  The l a t t e r  p l a n  l a s t e d  t h r e e  
y e a r s  b e in g  d i s c o n t i n u e d  i n  1966 by a m i l i t a r y  governm ent w hich  s e i z e d  
power i n  t h a t  y e a r .  A f t e r  1966 most o f  t h e  p r o d u c t i o n  t a r g e t s  s e t  by th e  
s u c c e s s i v e  m i l i t a r y  reg im es  w ere  n o t  b a s e d  on any d i s c e r n i b l e  econom ic 
g rounds -  b u t  were more o r  l e s s  p lu c k e d  from th e  a i r .
7The above discussion on approaches to development planning dealt with 
only free enterprise economies where the government or the planning agency 
recognises the private sector. They are not the kind of approach one would 
expect in any socialist or communist economy such as USSR or China.
Measurement of economic progress
On the basis of past mistakes, it is now being slowly recognised that 
economic development is a complex process which defies an easy prescription. 
This realisation has made development planners reticent to adopt any 
doctrinaire approach to planning. For the most part, they no longer 
pronounce dogmatic statements about contributions of industrial or agri­
cultural expansion towards development. It is recognised that there is a 
need to engage in careful analysis to locate the areas of comparative 
advantage of each economy. In the task of development the main enemy is 
the poverty of the masses, caused by massive unemployment, though disguised, 
and growing income inequality. This condition, mainly in the rural areas, 
gives rise to a vicious circle of ignorance, high birthrates, more unemploy­
ment and more poverty.
One of the main measures of economic development is growth in GNP, a 
measurement which pays no attention to how the benefits of this growth are 
distributed. The United Nations is not free from blame in this respect.
In the 1960s the United Nations General Assembly Resolution 1710 (xvi) 
declared a "Development Decade". The objective was to achieve a minimum 
annual growth of aggregate national income of 5 per cent in all, or at 
least most, LDCs.
The hope implicit in this approach is that somehow the benefits from 
such growth would trickle down to the poor. But instead of this result 
there has been a backwash effect by which income inequality has worsened.
8Apart from the danger in the equation of changes in per capita national 
product and changes in average well-being there is the conflict between 
economic and social goals. The approach tends to foster an indifference 
to inequality or growing inequality. It also encourages indifference to 
the pattern of investment. Because a high value of output per worker is 
considered to be good, car assembly plants may be favoured ahead of 
traditional light consumer goods. It is my contention that this conflict 
of objectives would not arise if priority were given to a program which 
assured a better standard of living for, say, the poorest half of the 
population in terms of basic necessities of food, clothing, housing and 
education through the creation of additional job opportunities with 
sufficiently remunerative income, the provision of certain services by 
the State, and the strict enforcement of progressive income taxes. This 
would shift the emphasis to employment and narrow existing differences in 
income distribution.
A danger in using GNP as a measure of welfare is that "crazy" 
expenditures authorised by politicians to further their own political 
objectives do not benefit the average man but are included in the GNP 
calculations. Another danger in the use of GNP as a measure of welfare is 
displayed by international comparisons. Often the GNP of LDCs are 
compared with those of DCs to show how backward the former countries are. 
In the first place these international comparisons are affected by changes 
in exchange rates. Secondly, in temperate countries much expenditure on 
heating homes is included in the per capita GNP calculations without any 
offset being made in comparison with countries where such expenditures 
are not required. Thirdly, as pointed out by Raymond Frost (1961):
Equal per capita growth rates conceal a rather grim statistical 
trick . . .  an equal 1% per cent rate of growth would mean $33 
per annum for Americans compared with about 90 cents for 
Indians . . . the absolute difference between the wealth of the 
two nations becomes inexorably wider.
9The p e r  c a p i t a  method o f  m e a s u r in g  grow th  g iv e s  m is l e a d in g  r e s u l t s  i n  
econom ies  w i th  a l o t  o f  n o n -m o n e ta ry  econom ic a c t i v i t y .  M oreover i f  h ig h  
GNP p e r  c a p i t a  can be  e q u a te d  to  a h ig h  l e v e l  o f  d e v e lo p m e n t ,  th e n  th e  
Arab o i l - p r o d u c i n g  c o u n t r i e s  must be among th e  most d e v e lo p e d  c o u n t r i e s .
I t  i s  now e v i d e n t  t h a t  o t h e r  more s u i t a b l e  m easu res  o f  econom ic growth 
l i k e  income d i s t r i b u t i o n ,  e d u c a t io n  and h e a l t h  s t a n d a r d s ,  and consum ption  
p e r  c a p i t a  s h o u ld  be used  e i t h e r  t o  s u p p le m e n t  o r  r e p l a c e  th e  GNP m easu re .
In  t h i s  l i g h t ,  and s i n c e  t h e  main p rob lem s o f  Ghana a r e  th o s e  o f  unemploy­
m ent, p o v e r ty  and i n e q u a l i t y  i n  income d i s t r i b u t i o n  th e  u se  o f  GNP as a 
m easure  o f  econom ic  p e r fo rm a n c e  i n  Ghana must be c o n s id e r e d  t o  be h i g h l y  
u n s a t i s  f a c t o r y .
LDCs seem t o  i g n o r e  o r  r a t h e r  t r y  t o  f o r g e t  t h e  im p o r ta n c e  o f  e q u i t ­
a b le  d i s t r i b u t i o n  o f  in co m e s .  Gross i n e q u a l i t y  i s  d e p lo r e d  on one hand  by 
p e o p le  who b e l i e v e  i n  th e  c o n c e p t  o f  s o c i a l  j u s t i c e ,  and d e fe n d e d  by 
o t h e r s  as e n c o u ra g in g  s a v i n g .  I t  i s  t r u e  t h a t  much o f  th e  s a v in g  i n  th e  
LDC i s  done by th e  r i c h ,  b u t  i t  i s  a l s o  t r u e  t h a t  i n  t h e s e  c o u n t r i e s  
i n e q u a l i t y  i n  income l e a d s  t o  a g r e a t  d e a l  o f  i n e q u a l i t y  i n  c o n sum ption .
T h is  v e ry  o f t e n  l e a d s  t o  a  d i s t o r t i o n  o f  r e s o u r c e  u s e .  The e f f e c t i v e  
demand o f  th e  r i c h  l e a d s  t o  t h e  im p o r t  ( o r  in v e s tm e n t  i n  l o c a l  a ssem bly )  
o f  consumer goods such  as c a r s ,  w h i l e  a g r i c u l t u r e  i s  p a id  l i p - s e r v i c e  and 
s t a g n a t e s .  I t  i s  n o t  d i f f i c u l t  t o  s e e  how t h i s  a f f e c t s  th e  economy. I f  a 
l a r g e  p r o p o r t i o n  o f  th e  p o p u l a t i o n  i s  unemployed o r  e c o n o m ic a l ly  u n d e r ­
p r i v i l e g e d  and i f  o n ly  a s m a l l  p r o p o r t i o n  can e x e r t  a r e a l l y  e f f e c t i v e  demand 
f o r  goods, th e n  th e  m arke t  f o r  m a n u fa c tu re d  goods (w hich  a l l  LDCs w ant t o  
p ro d u ce )  i s  much s m a l l e r  th a n  w i l l  a p p e a r .
I t  i s  n o t  im p l ie d  t h a t  t h e  i n e q u a l i t y  i n  income d i s t r i b u t i o n  i n  LDCs 
i s  due s o l e l y  to  an i n t e n t i o n a l  a t t e m p t  by th e  r i c h  t o  c h e a t  th e  p o o r .
Much o f  t h i s  i n e q u a l i t y  can  a l s o  be e x p la i n e d  by m is p la c e d  p o l i c i e s  by th e
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government of these countries. For example, in the last 30 years most 
governments of LDCs have embarked upon unnecessary industrialisation, in 
the belief that it will be a panacea for all their problems of inadequate 
production, distribution and unemployment. A lot of foreign aid and/or 
foreign earnings of these countries was used to import foreign machinery. 
That was the era of industrial fundamentalism. The author maintains that 
if prosperity in these countries depends on the adequate production and 
distribution of goods with intensive mechanisation, then clearly pros­
perity and full employment are contradictory in the circumstances of LDCs. 
It may be argued that the LDCs could use simple labour-intensive 
techniques. But the problem is (with the exception of a few larger LDCs 
like India and Brazil) much of the equipment used in the LDCs is imported 
from developed countries. Consequently the range of technological choice 
is, to a large extent, limited by technical specification of the imported 
equipment designed to be labour-saving. The possibility of choosing 
labour-intensive techniques is reduced by the fact that old labour- 
intensive techniques are no longer in use (and are therefore no longer 
produced) or are limited in supply and expensive to maintain.
As long as LDCs have no control over the direction and speed of 
technological change, the goals of industrial growth with significant 
labour absorption will be difficult to realise. As long as their demand 
for capital goods is insignificant they will have a negligible impact on 
both current production decisions about the type of machine to be 
produced and the direction factor-saving bias will take in the future. 
Unless LDCs have their own capital goods industry to produce labour-using 
equipment, industrialisation and absorption of the surplus labour will be
hard to meet.
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CHAPTER TWO 
HISTORICAL BACKGROUND
Ghana is a small country by size and population; its area being 
93,400 square miles. The country has the Gulf of Guinea as its southern 
boundary, Upper Volta in the north, Ivory Coast in the west and the 
Republic of Togo in the east. The latest figures put the population at 
9.1 million with a rate of growth between 2.1 and 2.5 per cent per annum. 
The people of Ghana belong to various tribes, but tribal considerations 
take second place to overall national interest.
The economy and pace of economic growth in Ghana are based mainly 
upon agricultural production and the production of gold. By 1970 the GNP 
was estimated at #G470 million giving a per capita GNP of #G70. Between 
1955 and 1962, GNP increased by 40 per cent in total, that is an average 
annual compound rate of growth of 4.8 per cent.
Table 1 shows that Ghana has the second highest per capita income 
in West Africa. It also shows that the per capita income in Ghana is not 
growing as fast as that in such countries as Nigeria (5.4 per cent),
Ivory Coast (4.1 per cent), Liberia (4 per cent), compared to Ghana’s 
1 per cent. However, it has to be pointed out again that the level of 
per capita income and its rate of growth does not necessarily reflect an 
increase in the welfare of the majority of the people in a country.
Data on household consumption in Ghana reveals a relatively small 
degree of subsistence production. Consumption of own-produce by 
producers in Ghana represents about 20 per cent of household consumption 
(1960). This figure is not too high considering that over two-thirds of
the population is engaged in farming. Subsistence consumption in urban 
areas was estimated at 7 per cent and in the rural area at 31 per cent.
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Ghana rural households enjoy a high standard of living compared with 
other LDCs. In West Africa this is reflected by the flow of migrant 
labour into Ghana (certain special factors may also have contributed to 
this). Migrants come from Nigeria, Upper Volta, Togo, Liberia, Niger and 
Dahomey. This is shown in Table 2.
If the labour force engaged in industry is an indication of the 
degree of development, then Ghana may be grouped among the more developed 
LDCs. According to Table 3, about 42 per cent of the labour force in Ghana 
is engaged in industry and services leaving 58 per cent on the farm.
Data on the calorie value of diets also show that Ghana is better off 
than many other countries. These figures (shown in Table 4) should be 
treated with care since they are now somewhat out-dated.
As pointed out earlier, none of these economic indicators alone is an 
adequate measure of welfare. One should look at a range of indicators 
(GNP, GNP per capita, calories consumed per capita per day, etc.) before 
drawing conclusions.
Economic development planning in Ghana
Economic development planning in Ghana dates back to the 1920s when 
Sir Gordon Guggisberg put forward a ten-year plan to cover the period 
1920-30. A total of €G24 million was to be spent on such items as a 
railway system, development of harbours, water supplies and roads, and 
social services. The breakdown of expenditure in the priority areas was 
as shown in Table 5.^
1. This is an example of a typical colonial plan where transportation is 
of the greatest priority - to ease and/or increase the flow of raw materials 
to the colonial countries whilst little or no attention is paid to welfare 
or educational projects.
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TABLE 4
CALORIE VALUE OF DIETS
Country
Calories 
per capita 
per day
Former French West Africa (excluding Guinea) 2,450
Angola 2,215
Tanganyika 2,175
Guinea 2,400
Liberia 2,540
Ceylon 2,060
Togo 2,645
Former French Equatorial Africa 2,575
India 2,050
Congo and Ruanda Urundi 2,650
Kenya 2,240
Haiti 1,875
Tunisia 2,170
Guatemala 2,175
Pakis tan 2,030
Honduras 2,190
Cameroun 2,470
Libya 2,180
El Salvador 1,975
Federation of Rhodesia and Nyasaland 2,500
Nigeria and the British Cameroons 2,680
Ecuador 1,935
South Korea 2,040
Ethiopia 2,295
Indonesia 2,125
Ghana 2,605
Egypt 2,340
Dominican Republic 1,950
Burma 2,150
Syria 2,225
Bolivia 1,880
Source: Clark, C.G., Haswell, M.R., The Economics of
Subsistence Agriculture, (1964), p.59.
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TABLE 5
BREAKDOWN OF EXPENDITURE IN PRIORITY AREAS
Area of expenditure #Gm
Railways 14.6
Harbours 2.0
Water supplies 1.8
Road development 1.0
Total 19.4
Source: Birmingham, W., et al., p.440.
By 1927, expenditure on the projects earmarked in the plan totalled 
#G12.4 million.^
The 1951 development plan
It was explained by the planners that the 1951 plan ’’provides an 
outline of what it is hoped will be achieved in all fields of development 
during the ten-year period beginning April 1, 1950". It was also made 
clear that the ten-year period was "merely one phase in the development 
of the country which has been going on steadily for many years and will
3continue beyond the decade with which the plan is concerned."
Even though the colonial authorities recognised that a development 
plan should encourage a balanced development of the whole country, rather 
than a series of unco-ordinated projects, they adopted the "shopping list"
2. Under the colonial currency system operating at the time in Ghana, the 
domestic currency was backed 100 per cent by the Sterling and therefore 
there was no difference between the Ghana pound (iG) and the pound Sterling.
3. The 1951 Development Plan.
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method of planning which could not have enabled a balanced growth in the 
economy. Estimates were assembled (from all government departments) of 
all the projects which departments desired to see implemented during the 
planning period. The available financial resources were then compared 
with the total estimate. The shortcomings of this method are clear. 
First, it fails to take account of the close interrelationship between 
the various sectors of the economy. Second, the financial resources 
available often fall short of the total proposed by departments. This 
leads to certain projects being modified or abandoned.
The "shopping list" approach to planning is illustrated by the
following excerpt from a circular letter sent to government departments
4in connection with the preparation of a new development plan in 1957:
The first step to be taken in the planning for the Second 
Development Plan is to obtain from all departments, through 
their Ministries, a list of projects which they desire 
should be considered for inclusion in the plan and which 
departments consider they will be able to undertake during 
the five years commencing June 1959. In the past, it has 
been the custom to issue a financial allocation to each 
Ministry; on this occasion allocations will not be made but 
Ministries are asked to bear in mind that overall planning 
is based on a total of between #G80 million and fGlOO million 
over the five-year period.
The ten-year plan launched in 1951 had economic and productive services 
as its top priority, but attention was also to be given to other spheres 
of the economy like communications, social services and common services and 
general administration. Strangely enough, the priority given to economic 
and productive services was not borne out by the percentage allocation of 
the planned investment.
4. Circular No.SCR 10100/Vol.IV, dated December 31, 1957, issued by the 
Development Commission.
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TABLE 6
BREAKDOWN OF THE FINANCIAL ALLOCATION IN THE 1951 TEN-YEAR PLAN
Project #G Percentage
Economic and productive services 12,444,000 16.9
Communications 26,110,000 35.3
Social services 24,542,000 33.1
Common services and general 
adminis tration 10,896,000 14.8
Planned total investment 73,992,000
Source: Birmingham W., et al., p.442.
Of the total amount of almost fG74 million required by the plan,
#G26 million was to be obtained through loans and grants - the Colonial 
Development and Welfare Fund was to contribute #G3 million and £G23 
million was to be raised by way of loan.
In 1951, shortly after launching the ten-year plan, Dr Kwame Nkrumah 
came into power and his government decided that the ten-year plan be 
implemented in five years. Though considerable additions were made to 
the plan, its basic structure remained the same. Under this new five year 
plan, the government was to direct attention towards farming. The plan 
envisaged the establishment of agricultural stations for research; 
experimentation and training was to be speeded up; solutions to the 
problem of agricultural credit were to be found through the formation of 
an agricultural loans board; and the cocoa industry was to be put on its 
feet within seven years. The sources of finance for this five-year plan
were to be those shown in Table 7.
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TABLE 7
SOURCES OF FINANCE FOR THE FIVE-YEAR PLAN 
(#G million)
Source of finance =§G(million)
Amount to be financed from existing assets 7.5
Refund by UK Government of loan made for 
duration of the war 0.8
Additional cocoa duty 26.5
Recurrent budget surpluses 13.1
Grants from Colonial Development and Welfare Fund 
of the UK 3.0
Loans from all other sources 23.0
Source: Birmingham, W., et al., p.443.
The plan was also to promote industries such as textiles, shoes, 
breweries, tobacco, canning, building materials, cement, bricks and tiles 
and timber, but by 1960 few of these industries had been established.
The communications network was to be improved. Social services were 
allocated fG24,542,000, i.e. 33 per cent of the planned total investment. 
Free primary school education was to be introduced, secondary schools 
expanded, construction of the then University of the Gold Coast to be 
undertaken, and fG1.2 million was set aside for the establishment of a 
medical school.
The outcome of the 1951 development plan is not easily assessed. 
However, the plan contributed in no small way to the fairly high rate of
growth in the national income between 1950 and 1957.
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The second five-year development plan
The two years immediately following the end of the first five-year 
plan in 1957 were designated "a period of consolidation". The period saw 
the preparation of another five-year plan which was launched on 4 March 
1959. The approach was again mainly the "shopping list" technique.
Capital investment initially proposed under the plan was about €G350 million. 
This was inclusive of the €G100 million earmarked for the Volta River hydro­
electric project. Because the government realised that it was impossible 
to implement a plan costed at €G350 million, it decided to divide the plan 
into two programs - one based on a realistic appraisal of the country's 
resources and potential and involving an expenditure of €132 million, and 
the other involving an expenditure of €G250 million. The latter program 
was deferred for implementation later on. The proposed capital expenditure 
of the plan as a whole is shown in Table 8.
The plan was intended to be financed largely from the country's own 
resources: €G15 million from general revenue; €G50 million from the 
government's free reserves which were in the form of Sterling securities; 
and the Cocoa Marketing Board was to provide €G50 million from its reserves.
Under agriculture, priority was given to the following objectives:
(1) to raise the yields of the cocoa industry;
(2) to establish large acreages in rubber and bananas in the 
wet south-west;
(3) to establish the foundations of a cattle industry;
(4) to raise yield of cereals in the northern region;
(5) to bring the Volta flood plain under irrigation;
(6) to study and promote the use of fertilizers;
(7) to increase research, extension and education 
programs in agriculture.
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TABLE 8
PROPOSED CAPITAL EXPENDITURE IN THE SECOND FIVE-YEAR DEVELOPMENT PLAN
(£G thousand)
Sector For immediate imp lernen t a t i on
Total
allocation
Agriculture and natural resources 10,425 24,668
Industry and trade 15,418 25,331
Electricity 7,000 8,765
Communications 28,679 53,010
Local and regional governments 9,220 18,852
Education 14,150 27,852
Information and broadcasting 1,693 2,677
Housing 7,093 17,000
Health, sanitation and water supplies 19,675 43,650
Police and prisons 4,786 7,677
Miscellaneous 7,718 13,684
Contingencies 6,143 6,834
Total 132,000 250,000
Source: Adapted from Birmingham, W., et al., p.447
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During the plan period, it was intended to establish not less than 
600 factories of varying size, producing over 100 different products. This, 
it was thought, would provide jobs for primary school leavers and satisfy 
the growing demand for manufactured goods. It was also thought that 
industrialisation would help diversify the economy. It soon became clear 
that establishment of 600 factories was too ambitious. By mid 1964, less 
than 150 of the factories proposed under the plan had been erected and were 
in production.
The seven year development plan
The government decided to abandon the second five-year development 
plan less than two years after its launching. It was to be succeeded by 
a seven-year plan. No official expanation was given. One important 
feature of the seven-year plan was that unlike the previous plans, it did 
not use the "shopping list" approach but rather it took the inter­
relationships of sectors into account. In the plan, the socialist stand 
of the government was clearly spelt out. It was indicated that first 
the economy must be developed at a fast rate; second, national product was 
to be utilised for "socially purposeful ends"; and finally, private 
affluence would not be allowed to co-exist with public want in Ghana.
Apart from the socialist objectives, it was also hoped that this plan 
and subsequent ones would help eradicate unemployment and transform the 
structure of the economy from that based mainly on export of primary 
products. This was to lead to the processing of raw materials domestically. 
The final objective was to ensure that the country would be able to play a 
full part in a Pan-African economic community.
The seven-year plan had a target growth of GNP of 5% per cent per 
year, which when adjusted for 2% per cent growth in population at the time
24
was expected to lead to an annual growth of 3 per cent in per capita 
income, about fG75 in 1972. If the target growth rate were achieved by 
1970, per capita national income would be about iG95 in terms of 1964 
prices.
Total investment under the Plan in both the government and the 
private sectors together was estimated at HG1016 million. This meant an 
average annual gross investment of #G130 million. Total planned govern­
ment investment was to be =fG476 and the remaining iG540 million was to 
come from private investment. The success of the plan would depend upon 
the ability of the country to raise the estimated iG1016, especially the 
foreign capital component. The estimated €G476 million of government 
investment was to be financed as follows:
TABLE 9
ESTIMATED GOVERNMENT INVESTMENT IN THE 
SEVEN-YEAR DEVELOPMENT PLAN 
CfG million)
Type of investment =§Gmillion
Recurrent budget surpluses 100
Profits of state corporations 23
Small savings 12
Foreign loans and grants (including 
Volta River Project) 240
Long-term domestic borrowings 14
Short-term borrowing (deficit financing) 87
Total 476
Source: Seven-year Development Plan, p.270.
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The estimated #G540 million private investment expenditure was to be 
obtained as follows:
#G million
"Direct labour" investment 100 
Residents’ net private savings 340 
New foreign capital - Valco^ 60
- Other 40
Total . . .  540
Of the total investment under the plan, about #G340 million was 
estimated to be new capital flowing into the country. Unfortunately the 
greater part of available foreign funds at the time consisted of short 
term credit facilities at relatively high interest rates. Soft loans 
were very scarce. The Seven-Year Plan did not see its full term because 
of a military coup in 1966.
Though it would be unfair to claim that Ghana has not derived any 
benefits from her development plans, it can be said that the plans were 
not successful in providing the country and the government with programs 
determining the future pace and pattern of economic development. Too 
often ad hoc decisions made during the plan period, departed so far from 
the original proposals that these decisions cannot be attributed to the 
need for flexibility and modification alone. This may be explained by a 
variety of reasons. The first was the obsession of the government for 
very rapid economic growth to allow the country to catch up with more 
developed countries. The objective of rapid growth of the government was 
constantly in conflict with the principles of choosing between alter­
natives .
5. Volta Aluminium Company.
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TABLE 10
PLANNED AND PROJECTED STRUCTURE OF INVESTMENT 
1963-4 TO 1969-70
(a ) By i n v e s t o r : iG m i l l i o n
1. P l a n n e d  I n v e s t m e n t  ( s t a t e  s e c t o r )  333 .3
Hous ing  20 .0
I n f r a s t r u c t u r e  ( e x c l u d i n g  t r a n s p o r t )  75 .7
V o l t a  R i v e r  p r o j e c t  33.7
S o c i a l  s e r v i c e s  127.9
Mining 10 .2
A g r i c u l t u r e  6 5 .8
2. P r o j e c t e d  I n v e s t m e n t  ( p r i v a t e  s e c t o r )  273 .7
M ining:  b a u x i t e  and a lu m in a  16 .4
g o ld  1 0 .3
o t h e r  4 . 8
A g r i c u l t u r e ,  d i r e c t  and r e c o r d e d  110 .8
Hous ing :  u r b a n  24 .5
O the r  75 .2
3. I n d u s t r i a l  I n v e s t m e n t  ( s t a t e  and p r i v a t e ) 269 .3
Aluminium s m e l t e r  43 .6
B a s i c  i n d u s t r i a l  e n t e r p r i s e s  79 .3
O th e r  i n d u s t r y  43 .5
I n d u s t r y  f o r  p o s t - 1 9 7 0  p e r i o d  30 .0
T r a n s p o r t  62 .9
4. D e p r e c i a t i o n  140 .2
T o t a l  i n v e s t m e n t  . . . 1 , 0 1 6 .5
(b) By economic  s e c t o r :
A g r i c u l t u r e  176 .6
I n d u s t r y  206 .4
Mining 41 .7
T r a n s p o r t  62 .9
Hous ing  76 .2
I n f r a s t r u c t u r e  109 .4
S o c i a l  s e r v i c e s  127 .9
O the r  75 .2
D e p r e c i a t i o n  140 .2
T o t a l  . . . 1 , 0 1 6 . 5
S o u r c e : Seven-Y ear  Development  P l a n ,  p . 2 7 1 .
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A good reason for the government’s inability to keep to development 
plans lay in the fact that in Ghana, at the time, all important projects 
were initiated by politicians who on many occasions took decisions which 
committed the nation before the planners and technicians were consulted.
Another factor was the absence of a clear distinction between the 
functions of the cabinet and the responsibility of the planning agencies 
The cabinet at times took decisions which had economic and financial 
implications and which were not properly assessed in terms of existing 
plans.
An alternative technique for planning
Throughout this chapter it has been noted that successive economic 
plans for the development of Ghana (except the Seven-Year Development Plan) 
have given virtually no recognition to the interactions which exist 
between major sectors of the economy, nor to the scope for changing these 
relationships. This approach is in contrast to the system advocated and 
applied by Seers (1966) as a framework for economic planning in Zambia.
In recommending the use of a modified input-output system for planning in 
developing countries, Seers commented that:
Some degree of disaggregation is essential for any economy of 
this type because the prime movers consist of a few leading 
export sectors (often only one). To understand such an 
economy one needs to see the relations between these leading 
sectors and the remainder; a development plan consists 
essentially of changing the economic structure and developing 
new sectors. Aggregative accounting systems are thus of only 
limited use, and we must look towards Leontief rather than 
Keynes for our tools of analysis. (Seers, 1966).
An input-output table showing transactions in Ghana during 1968 was 
released by the Central Bureau of Statistics in October 1973. This table 
appears to have received very little use as a tool in economic planning.
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The following chapters of this report make use of the official 1-0 table 
to derive a range of new statistical series and to identify economic 
linkages considered to be of relevance in the planning process.
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CHAPTER THREE
INPUT-OUTPUT ANALYSIS WITH RESPECT TO GHANA
Input-output analysis was developed by W.W. Leontief as a method of 
identifying interdependence among various sectors of the economy. In 
contrast to most programming analyses, which predict what ought to be, 
given specified objectives and means, 1-0 mainly describes conditions as 
they existed at a particular point in time. The conditions are explained 
largely in terms of interdependence coefficients which identify relation­
ships between the various sectors. However at times these coefficients 
are used to predict output and employment in the economy under different 
conditions of demand.
The relationships identified between inputs and outputs in an 1-0 
table are linear. This may be a major disadvantage, especially if the 
model is used as a predictive device.
There are generally two procedures for aggregation of data for input- 
output models: these set out to define sectors in such a way as to mini­
mise intra-sector transactions; and to maintain the highest possible 
degree of similarity of input structures among the products of any sector.
The output of each economic sector is defined as the sum of sales by 
the sector to all other sectors, including sales for export, to government 
and to individuals. Sectors whose demand for goods arises out of their 
own decisions to produce are termed "intermediate" or "producing" sectors. 
Sectors whose demand for goods results from other reasons, such as 
political decisions or individual or consumer preferences, are usually 
called "autonomous". They represent final demand or the "final bill of 
goods".
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Government outlays, foreign trade and households are usually placed 
in the "final demand" category although various other arrangements can be 
adopted.
In the usual input-output formulation, the flows between intermediate 
sectors consist of goods which are still to undergo some stage of 
processing. Only goods ready for final consumption or consumption outside 
the system enter final demand sectors. This classification raises problems 
at times, for example, many farm-produced foods might be consigned either 
to a processing or a consuming sector, since they undergo relatively minor 
processing. Choice of the direction of flow for each product is often 
guided partly by the objectives of the study and partly by the availability 
of data.
Valuation of transactions
The transactions identified by an input-output table can be recorded 
using any of the following:
(i) Basic values: Indirect taxes are excluded from the value
of the outputs and the inputs;
(ii) Approximate basic values: In this case the value of out­
put excludes indirect taxes but the inputs include 
indirect taxes;
(iii) Producers' values: Under this system the valuation of
both outputs and inputs includes indirect taxes;
(iv) Purchasers' values: Transactions are valued to include
trade and transport margins in addition to indirect taxes.
The basic value method has many advantages but very few countries 
have the statistical resources to make use of this method of valuation.
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Host  LDCs have  n o t  been  a b l e  t o  use  even  t h e  a p p ro x im a te  b a s i c  v a l u e s  
a p p ro a c h  s i n c e  d a t a  on commodity t a x e s  a r e  n o t  u s u a l l y  t a b u l a t e d  a t  
commodity l e v e l  by t y p e  o f  u s e r  i n  t h e s e  c o u n t r i e s .  The s t a b i l i t y  of  t h e  
c o e f f i c i e n t s  v a r i e s  w i t h  t h e  method o f  v a l u a t i o n  -  b e i n g  g r e a t e s t  where 
b a s i c  v a l u e s  a r e  used  and l e a s t  s t a b l e  where i t  i s  n e c e s s a r y  t o  r e c o r d  
t r a n s a c t i o n s  a t  p u r c h a s e r s '  v a l u e s .
C a lcu la tions
Having d e f i n e d  t h e  s e c t o r s ,  t h e i r  o u t p u t s  can be d e s i g n a t e d  as  X^,
X_ . . . X , where  n i s  t h e  number o f  s e c t o r s ,  and X, i s  t h e  t o t a l  o u t p u t  2 n 1
of  t h e  f i r s t  s e c t o r .  A m a t r i x  w i t h  n rows and n columns can now be 
formed.  T h i s  i s  te rmed  t h e  t r a n s a c t i o n s  m a t r i x .  The p r o d u c i n g  s e c t o r s  
a r e  r e p r e s e n t e d  by t h e  rows and t h e  p u r c h a s i n g  s e c t o r s  by co lumns.
2
The n c e l l s  o f  t h e  m a t r i x  r e c o r d  ( n o r m a l l y  i n  v a l u e  t e rm s)  t h e  
t r a n s a c t i o n s  be tw een  s e c t o r s .  In  any one row, t h e  e n t r i e s  r e c o r d  t h e  
s a l e s  f rom a p a r t i c u l a r  s e c t o r  t o  a l l  o t h e r  s e c t o r s .  Where a p u r c h a s i n g  
s e c t o r  does  n o t  r e c e i v e  any i n p u t  f rom a p r o d u c i n g  s e c t o r ,  t h e  r e l e v a n t  
c e l l  c o n t a i n s  z e r o .
These  i n t e r s e c t o r  f lows  may be  d e s i g n a t e d  as x _  , r e p r e s e n t i n g  t h e  
amount o f  o u t p u t  o f  t h e  i ^  s e c t o r  moving t o  t h e  s e c t o r .  Th i s  i s
i l l u s t r a t e d  i n  t h e  f o l l o w i n g  t a b l e  where  x^-^ i s  t h e  v a l u e  o f  o u t p u t  o f  
s e c t o r  2 which  i s  used  by s e c t o r  1.
Th i s  t a b l e  h a s  two a d d i t i o n a l  co lumns :  (1) a  F i n a l  Demand column
d e p i c t i n g  goods and s e r v i c e s  which do n o t  move b e tw een  p r o d u c i n g  s e c t o r s  
b u t  which  go d i r e c t l y  i n t o  c onsum pt ion ;  and (2) t h e  column headed  T o t a l  
Output  which  r e p r e s e n t s  t h e  sum o f  a l l  o u t p u t  o f  t h e  r e s p e c t i v e  p r o d u c i n g  
s e c t o r s  ( t h a t  i s  t h e  amount o f  p r o d u c t  g o in g  t o  o t h e r  p r o d u c i n g  s e c t o r s  
p l u s  t h e  amount go in g  t o  f i n a l  dem and) .
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Total output X. may be defined on a net or gross basis, depending on 
whether the model records intra-sector flows. The entries across the main 
diagonal (where i=j) are zero if intra-sector flows are not recorded. For 
example where i indicates the maize industry, may represent total 
maize output minus maize used as seed.
Input-output coefficients
An input-output coefficient a shows the amount of output from the 
i ^  sector required per unit of output of sector j. If sectors could be 
defined in sufficient detail to describe a single homogeneous product from 
each industry, flows of goods and services and input-output coefficients 
could be expressed in physical quantities. However, as the number of 
possible sectors is too great for such detailed stratification, several 
products must be aggregated to represent the output of each sector. Rather 
than define an agricultural sector which uses maize, it may be necessary to 
define the feed grain sector which includes maize, millet, sorghum, etc.
The aggregation problem is even more complex in service industries such as 
retailing. A single retailing activity such as a grocery store may service 
a wide range of products.
For this reason intersector flows and input-output coefficients are
measured in value terms. Input-output coefficients can therefore be
tilredefined as the value of output from the i sector needed to produce a 
dollar's worth of output from sector j. That is:
ij
_LL
X.
J
(1)
where a is the input-output coefficient.
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I t  t hen  f o l l o w s  from t h e  p r o p o r t i o n a l i t y  a s su m p t io n  t h a t  t o t a l  
o u t p u t  f rom s e c t o r  i  i s  -
i j = l
where X.
1
i s t h e
Y.
1
i s t h e
X.
3
i s t h e
E , a . . X .  + Y. 
13 J 1
( 2 )
  o u t p u t  e n t e r i n g  i n t o  f i n a l  demand,  and 
   t o t a l  o u t p u t  o f  s e c t o r  j .
C o n v e r s e l y  t h e  t o t a l  o u t p u t  o f  any i n d u s t r y  can be e q u a t e d  t o  t h e  v a l u e  
o f  i n p u t s  f rom o t h e r  i n d u s t r i e s  p l u s  v a l u e  added i n  p r o d u c t i o n ,  t h a t  i s  -
EX. . + V. 
± i J  J
where  V i s  t h e  v a l u e s  added i n  i n d u s t r y  j .
The t o t a l  o u t p u t  o f  s e c t o r  i  can  a l s o  be  w r i t t e n  as:
X. = X  . + x . „ + . . + . • x . + Y .l l i2 m
: t h e t o t a l o u t p u t  f o r a l l  s e c t o r s i n  t h e economy can be w]
X-, = x, _ +  X-,  »  + .  . + . . . . . + x + Y-.1 11 12 I j In 1
X0 = x_ + X - _ + .  , + . . . . . + x„ + Y„2 21 22 2 j 2n 2
(3)
x + x + l l  i 2 + x. . + ....................+ x. + Yi j  m  :
X = x , + x _ + ................... + x .  + .......................+ x + Yn n l  n2 n j  nn n
1. The p r o p o r t i o n a l i t y  a s su m p t io n  a s s e r t s  t h a t  t h e  i n p u t s  a b s o r b e d  by each 
s e c t o r  a r e  d e t e r m i n e d  e n t i r e l y  by t h e  l e v e l  o f  o u t p u t  o f  t h a t  s e c t o r .  I t  
s p e c i f i e s  a p r o d u c t i o n  f u n c t i o n  i n  which  i n p u t s  o f  a p a r t i c u l a r  s e c t o r  va ry  
p r o p o r t i o n a t e l y  w i t h  i t s  o u t p u t .
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The b a l a n c e  e q u a t i o n  above means t h a t  t h e  t o t a l  o u t p u t  o f  a s e c t o r  ( say
s e c t o r  i )  X. e q u a l s  t h e  sum o f  t h e  i n t e r m e d i a t e  demand f o r  t h e  s e c t o r ' s
tho u t p u t  and t h e  q u a n t i t y  o f  t h e  i  s e c t o r  o u t p u t  g o i n g  i n t o  f i n a l  demand. 
U s ing  t h e  r e l a t i o n  i n  e q u a t i o n  ( 1 ) ,  e q u a t i o n  (3)  can be  r e w r i t t e n  as -
X1 - a l l Xl  + a 12X2 + * * '. . . +  a . . X .I j  J
+ . . . . . + a ,  X In  n
X2 " a21Xl  + a22X2 + * * '. - . + a 0 .X.2J J
+ . . . . . + a_ X 2n n
+ Y 
+ Y
1
2
ii•rl
X
a . , X +  a  X +  . . . 
i i  1 i 2  2
. . . + a .  . X.  
i J  J
+  . . . . . + a .  X +  
m  n
Y.
l
X
n
a X +  a  X +  . . , 
n l  1 n 2  2
. . . + a  .X.  
n J J
+  . . . . . + a  X +  
n n  n
Y . . .  ( 4 )  
n
D e n o t in g  (1) a i n X. + ................... + a ,  .X. + a .  X as E a . .X .
11 1 i j  j  m  n l ]  l
and (2) t h e  column v e c t o r s  o f _xr V
X. Y_2 2
•
and
.
X Yn n _
r e s p e c t i v e l y  as X^ and Y^
E q u a t io n  (4) can be r e w r i t t e n  as X^ = Ea_X_. + Y^ ..........  (5)
The b a l a n c e  e q u a t i o n  can th e n  be e x p r e s s e d  as -  
n
X -  Ea . . X.  = Y, ..........  (6)
1 j  1J J
In m a t r i x  n o t a t i o n  t h i s  s y s t e m  o f  n e q u a t i o n s  can be  e x p r e s s e d  as
X -  AX = Y ..........  (7)
where
X and Y a r e  t h e  column v e c t o r s  o f  i n d u s t r y  o u t p u t s  and i n d u s t r y  f i n a l
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demand deliveries, respectively, and A is the matrix of input-output 
coefficients.
Interdependence coefficients
Input-output coefficients show only part of the interactions between
industries. They measure only the first round effects; the contribution
that intermediate inputs from other sectors make to the total value of
production of sector j. Apart from these direct contributions there are
thalso important second, third, etc., round effects. An increase in j 
sector output will require not only an increase in output of the sectors 
producing its inputs, but also increases in the outputs of sectors 
producing inputs for these sectors as well. These direct and indirect 
effects may be defined as the total inter-industry linkage arising from an 
increase in final demand.
To derive the total linkage effect, equation (7) can be solved by 
matrix inversion. The resulting equation is:
X = (I - A)_1Y
where I denotes an identify matrix.
In this form, elements (b ) of the matrix (I-A)  ^ represent the 
total effect which a unit increase in final demand (measured in value 
terms) for the product of any given sector will have on the total output 
of this and every other sector.
Calculations of this type form the basis of this paper.
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The in tp u t-o u tp u t  ta b le  fo r  Ghana
The i n p u t - o u t p u t  t a b l e  used  i n  t h i s  p a p e r  was compi led  by t h e  C e n t r a l  
Bureau o f  S t a t i s t i c s  t o  show t r a n s a c t i o n s  i n  Ghana i n  1968. I n  p r e p a r i n g  
t h e  t a b l e ,  t h e  c o n c e p t  o f  g r o s s  s e c t o r  o u t p u t  was a d o p te d  (hence  t h e  
d i a g o n a l  e l e m e n t s  i n  t h e  t a b l e  a r e  n o t  empty)  and a l l  t r a n s a c t i o n s  a r e  
v a l u e d  a t  p r o d u c e r s ’ v a l u e ,  i . e .  o u t p u t  as w e l l  as i n p u t s  i n c l u d e  i n d i r e c t  
t a x e s .
I m p o r t s  were r e g a r d e d  as an a d d i t i o n  t o  t h e  p r o d u c t i o n  o f  each  
d o m e s t i c  p r o d u c i n g  s e c t o r  and h e n c e  no d i s t i n c t i o n  was made b e tw e en  s a l e s  
o f  goods o f  d o m e s t i c  o r  f o r e i g n  o r i g i n .  C o n c e p t u a l l y ,  i t  would  have  been  
b e t t e r  i f  i m p o r t s  were  s e p a r a t e l y  i d e n t i f i e d  and t r a n s a c t i o n s  i n v o l v i n g  
i m p o r t s  were d i s t i n g u i s h e d  from t h o s e  i n v o l v i n g  d o m e s t i c a l l y  p ro d u ce d  
goods .  T h i s  p r o c e d u r e  was n o t  p o s s i b l e  i n  Ghana a t  t h e  t im e  b e c a u s e  o f  
l a c k  o f  d a t a  r e l a t i n g  t o  i n t e r m e d i a t e  c o n sum pt ion ,  d i s a g g r e g a t e d  i n t o  
l o c a l l y  p roduce d  and i m p o r t e d  components ,  i n  r e s p e c t  o f  t h e  v a r i o u s  
e s t a b l i s h m e n t s  i n  each  i n d u s t r y  g roup .  Many o f  t h e  i n d u s t r i a l  e s t a b l i s h ­
ments found i t  d i f f i c u l t  a t  t h a t  t ime  t o  d i s t i n g u i s h  i n  t h e i r  r e c o r d s  
b e tw een  i m p o r t e d  and d o m e s t i c a l l y  p roduce d  raw m a t e r i a l s .
T r e a t m e n t  o f  i m p o r t s  as an a d d i t i o n  t o  l o c a l  p r o d u c t i o n  h e l p s  t o  
s t a b i l i z e  c o e f f i c i e n t s  i n  t h e  1 -0  t a b l e .  T h i s  can be an a d v a n ta g e  f o r  a 
d e v e l o p i n g  c o u n t r y  such  as Ghana as  some goods c u r r e n t l y  p r o v i d e d  by 
i m p o r t s  can be s u b s t i t u t e d  by l o c a l l y  p roduced  goods w i t h  t h e  p a s s a g e  o f  
t im e .  F o r  e xa m p le ,  c l i n k e r ,  an i m p o r t a n t  raw m a t e r i a l  f o r  cement manu­
f a c t u r i n g  which  i s  a v a i l a b l e  a t  p r e s e n t  f rom i m p o r t s  w i l l  be p roduce d  i n  
due c o u r s e  from l o c a l  m in es .
P r o v i s i o n  was made f o r  non -m o n e ta ry  t r a n s a c t i o n s ,  i n  t h e  p r e p a r a t i o n  
o f  t h e  t a b l e ,  even  though  s e p a r a t e  e s t i m a t e s  c o u ld  n o t  be r e c o r d e d  f o r  
such  t r a n s a c t i o n s .  For  exam p le ,  i n  t h e  c a se  o f  a g r i c u l t u r e  t h e  p r o d u c t i o n
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o f  a c rop  by p e a s a n t  f a r m e r s  was e s t i m a t e d  by m u l t i p l y i n g  t h e  a r e a  unde r  
c rop  and y i e l d  p e r  a c r e .  The t o t a l  o u t - t u r n  o f  t h e  c rop  t h u s  e s t i m a t e d  
was e v a l u a t e d  a t  p r o d u c e r s 1 p r i c e  i r r e s p e c t i v e  o f  w h e t h e r  i t  was m ain ly  
consumed by t h e  f a r m e r  o r  w h e t h e r  i t  was m a in ly  s o l d  i n  t h e  m a r k e t .  In  
Ghana,  t h e  economy i s  h i g h l y  m o n e t i z e d  and t h e r e  i s  no s e c t o r  which  can 
be  te rmed  " n o n -m o n e ta ry "  i n  a s t r i c t  s e n s e .
The o f f i c i a l  i n p u t - o u t p u t  t a b l e  f o r  t h e  Ghanaian  economy i n  1968 
h a s  37 p r o d u c i n g  s e c t o r s ,  f i v e  f i n a l  demand columns and one s e c t o r  
i d e n t i f y i n g  i m p o r t s  c l a s s i f i e d  by t h e  com pa rab le  Ghanaian  s e c t o r  o f  
p r o d u c t i o n .  For  t h e  p u r p o s e s  o f  t h i s  p a p e r  t h e  o f f i c i a l  1 -0  t a b l e  was 
c ondensed  t o  11 p r o d u c i n g  s e c t o r s ,  and f o u r  f i n a l  demand columns .
Im p o r t s  were t r e a t e d  as a row r a t h e r  t h a n  a column. By t h i s  means i t  was 
p o s s i b l e  t o  i n c o r p o r a t e  i m p o r t s  w i t h i n  t h e  body o f  t h e  1 -0  t a b l e  and t o  
c h a rg e  i m p o r t s  t o  consuming i n d u s t r i e s  t h r o u g h  d o m e s t i c  i n d u s t r i e s  
p r o d u c i n g  a somewhat s i m i l a r  p r o d u c t .  Thus i m p o r t s  o f  a g r i c u l t u r a l  
p r o d u c t s  were  t r e a t e d  as a s a l e  f i r s t  t o  t h e  d o m e s t i c  a g r i c u l t u r a l  s e c t o r ,  
f o r  s u b s e q u e n t  s a l e  t o  o t h e r  i n d u s t r i e s  and t o  f i n a l  demand a l o n g  w i t h  
o u t p u t  o f  d o m e s t i c  a g r i c u l t u r e .  In  c o n s t r u c t i n g  t h e  c o n s o l i d a t e d  1 -0  
t a b l e ,  t h e  s t a n d a r d  methodology  was f o l l o w e d .  F i r s t  t h e  t o t a l  o u t p u t  of  
each  s e c t o r  was d i s t i n g u i s h e d  and t h e n  a l l o c a t e d  t o  u s i n g  i n d u s t r i e s  and 
t o  f i n a l  demand c a t e g o r i e s .  I n  t h i s  p r o c e s s  t h e  c o s t  s t r u c t u r e  o f  t h e  
c o n s o l i d a t e d  i n d u s t r i a l  s e c t o r s  was d i s t i n g u i s h e d .
The se c to r s  o f  the  economy
The o f f i c i a l  i n p u t - o u t p u t  t a b l e  c o m p i le d  f o r  Ghana has  37 p r o d u c i n g  
s e c t o r s , b u t  f o r  t h e  p u r p o s e s  o f  t h i s  p a p e r  t h e s e  were  condensed  t o  t h e
f o l l o w i n g  11 s e c t o r s :
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A g r i c u l t u r e :
Th is  s e c t o r  e x c l u d e s  t h e  p r o d u c t i o n  o f  cocoa .  I t  i n c l u d e s  two b r o a d  
c a t e g o r i e s  o f  p r im a r y  p r o d u c t i o n .  The f i r s t  i n c l u d e s  such  a c t i v i t i e s  as -
( i )  g rowing o f  f i e l d  c r o p s ,  f r u i t s ,  n u t s  and v e g e t a b l e s ;
( i i )  c o f f e e ,  r u b b e r  and o i l  palm p l a n t a t i o n s ;
( i i i )  r a i s i n g  o f  l i v e s t o c k  and p o u l t r y ;
( i v )  a g r i c u l t u r a l  and an im al  h u s b a n d ry  and h o r t i c u l t u r a l
s e r v i c e s  on a f e e  o r  c o n t r a c t  b a s i s  such  as  h a r v e s t i n g ,  
s h e l l i n g ,  s p r a y i n g ,  e t c . ;
(v) h u n t i n g ,  t r a p p i n g  and game p r o p o g a t i o n .
The second  c a t e g o r y  i n c l u d e s  -
( i )  com m erc ia l  f i s h i n g  i n  ocean ,  c o a s t a l  and o f f - s h o r e  w a t e r s ;
( i i )  c a t c h i n g ,  t a k i n g  and g a t h e r i n g  o f  f r e s h  w a t e r  f i s h  from 
r i v e r s ,  l a k e s ,  dams, e t c . ;
( i i i )  s u b s i s t e n c e  f i s h i n g  and a n g l i n g  by p e o p l e  o t h e r  t han  
p r o f e s s i o n a l  f i s h e r m e n ;  and
( i v )  g a t h e r i n g  o f  s e a w e e d s ,  s e a  s h e l l s ,  p e a r l s ,  sponges  and 
o t h e r  ocean and c o a s t a l  p r o d u c t s .
For  t h e  a g r i c u l t u r a l  s e c t o r ,  t h e  o f f i c i a l  1 -0  t a b l e  r e l i e d  upon 
s t a t i s t i c s  a s se m b le d  by t h e  Economics and M a rk e t in g  D i v i s i o n  o f  t h e  
M i n i s t r y  of  A g r i c u l t u r e  w i t h  s u p p le m e n ta ry  i n f o r m a t i o n  from some f a rm s .  
I n f o r m a t i o n  on f i s h i n g  was c o l l e c t e d  by t h e  F i s h e r i e s  O f f i c e  o f  t h e  
M i n i s t r y  o f  A g r i c u l t u r e ,  t h e  V o l t a  R i v e r  A u t h o r i t y  and by a n a l y s i n g  t h e  
annua l  income and e x p e n d i t u r e  o f  s e v e r a l  f i s h i n g  compan ies .
Cocoa :
This  i n d u s t r y  i n v o l v e s  a c t i v i t i e s  such  as p l a n t a t i o n ,  p i c k i n g ,  
g r a d i n g  and m a r k e t i n g  o f  cocoa .  In  p r e p a r i n g  t h e  o f f i c i a l  1 -0  t a b l e ,  
i n f o r m a t i o n  on t h i s  i n d u s t r y  was o b t a i n e d  m a in ly  from t h e  Cocoa M a r k e t in g
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Board (CMB) which  i s  t h e  on ly  i n s t i t u t i o n  l e g a l l y  d e a l i n g  i n  t h i s  commodity.  
S upp le m e n ta ry  i n f o r m a t i o n  r e g a r d i n g  t h e  c o s t  o f  c u l t i v a t i o n  o f  cocoa  was 
drawn from a s u r v e y  c o n d u c te d  i n  A s h a n t i  R eg ion .  The p r o d u c t i o n  of  cocoa  
d u r i n g  t h e  y e a r  was e s t i m a t e d  on t h e  b a s i s  of  s a l e s  t o  t h e  CMB w i t h  due 
a d j u s t m e n t s  f o r  changes  i n  s t o c k s  o f  cocoa beans  h e l d  by f a r m e r s .
F o r e s t r y  and L o g g in g :
E n t e r p r i s e s  c o n s i d e r e d  unde r  t h i s  s e c t o r  a r e  t h e  f e l l i n g  and rough 
c u t t i n g  o f  t r e e s ,  hewing  and rough s h a p i n g  o f  p o l e s ,  b l o c k s  and o t h e r  wood 
m a t e r i a l s ,  t r a n s p o r t a t i o n  o f  l o g s  t o  pe rm anen t  l i n e s  of  t r a n s p o r t a t i o n  from 
where they  can be t r a n s p o r t e d  by r a i l  o r  r o a d ;  g a t h e r i n g  o f  u n c u l t i v a t e d  
m a t e r i a l s  su c h  as gum and r e s i n s ,  w i l d  r u b b e r ,  s a p s ,  b a r k s ,  w i l d  f r u i t s ,  
c h a r c o a l  b u r n i n g ,  e t c .  Main s o u r c e s  of  i n f o r m a t i o n  were  t h e  F o r e s t r y  
D i v i s i o n  o f  t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  and e x p o r t  s t a t i s t i c s  com pi led  by 
t h e  C e n t r a l  Bureau o f  S t a t i s t i c s  (CBS). Data  r e l a t i n g  t o  i t e m s  o f  i n t e r ­
m e d i a t e  c onsum pt ion  were  o b t a i n e d  by a s u r v e y  i n  A s h a n t i  r e g i o n .
M ining  and Q u a r r y i n g :
The s e c t o r  c o v e r s  unde rg round  and s u r f a c e  mines and q u a r r i e s  and a l l  
s u p p le m e n ta r y  o p e r a t i o n s  such  as b r e a k i n g ,  m i l l i n g ,  w a s h i n g ,  c l e a n i n g  and 
g r a d i n g  o f  o r e s .  C o n s t i t u e n t s  o f  t h i s  i n d u s t r y  i n  Ghana a r e  g o l d ,  d iamonds ,  
manganese,  b a u x i t e ,  s a l t  and s t o n e  q u a r r y i n g .
I n f o r m a t i o n  f o r  t h i s  s e c t o r  came from q u a r t e r l y  and a n im a l  c e n s u s e s  
o f  i n d u s t r i a l  e s t a b l i s h m e n t s  by t h e  CBS w i t h  a d d i t i o n a l  i n f o r m a t i o n  from 
t h e  o f f i c e  o f  the  c h i e f  i n s p e c t o r  o f  mines .  M i n e r a l s  were v a l u e d  a t  p i t
head  p r i c e s .
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Manufacturing:
The manufacturing sector involves activities concerned with the 
mechanical or chemical transformation of inorganic or organic substance 
into new products. In deriving the official 1-0 table, this sector was 
divided into three categories, namely:
(i) large scale establishments;
(ii) medium scale establishments;
(iii) small scale establishments.
Data on large scale establishments came from an annual and quarterly 
industrial census of the CBS. Information on medium and small establish­
ments came from a sample survey, carried out in 1963, and projections of 
labour force engaged in such establishments. Industries listed under the 
manfacturing sector are:
(i) food manufacturing (excluding establishments engaged 
in the manufacture of cocoa products);
(ii) cocoa products: manufacture of cocoa butter, cocoa
liquor, cocoa paste, cocoa cake and other confectionery 
cocoa products;
(iii) establishments involved in manufacturing beverages,
tobacco products, textiles (excluding wearing apparel 
or jute mill), leather and footwear, clothing, timber 
and furniture, paper products and printing, chemicals 
and chemical products, cement, cement blocks, tiles, 
bricks and other structural clay products. Other 
establishments under this sector manufacture glass 
products, packing material of jute and polythene, basic 
iron and steel and fabricated metal products, machinery 
and equipment, aluminium, other non-ferrous metal
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p r o d u c t s ,  e l e c t r i c a l  e n g i n e e r i n g  goods ,  b o a t s  ( i n c l u d i n g  
r e p a i r s ) . Also  i n c l u d e d  i n  t h i s  c a t e g o r y  a r e  motor  
v e h i c l e  a ssem bly  and r e p a i r  and s p a r e  p a r t s ,  and o t h e r  
m a n u f a c t u r i n g  e s t a b l i s h m e n t s  ( e . g .  e s t a b l i s h m e n t s  
p r o d u c i n g  j e w e l l e r y ,  m u s i c a l  i n s t r u m e n t s ,  t o y s ,  s p o r t i n g  
goods ,  w a tc h e s  and p h o t o g r a p h i c  g o o d s ) .
E l e c t r i c i t y :
Th is  s e c t o r  c o v e r s  t h e  g e n e r a t i o n ,  t r a n s m i s s i o n  and d i s t r i b u t i o n  o f  
e l e c t r i c  e n e rg y  f o r  s a l e  t o  h o u s e h o l d s ,  i n d u s t r i a l  and com m erc ia l  u s e r s .  
I t  e x c l u d e s  t h e  e l e c t r i c i t y  g e n e r a t e d  f o r  own use  f o r  which  d a t a  c a n n o t  
be s e p a r a t e d  from t h e  p a r e n t  e n t e r p r i s e .
C o n s t r u c t i o n :
Th is  i n d u s t r y  c o v e r s  t h e  c o n s t r u c t i o n ,  r e p a i r ,  a l t e r a t i o n  and 
d e m o l i t i o n  of  b u i l d i n g s ,  h ig h w a y s ,  s t r e e t s ,  b r i d g e s ,  r o a d s ,  s e w e r s ,  
r a i l w a y  r o a d - b e d s ,  h a r b o u r s ,  a i r p o r t s ,  dams, d r a i n a g e ,  communica t ion 
s y s t e m s ,  l and  d r a i n a g e  and r e c l a m a t i o n .  There  was no  a d e q u a t e  
i n f o r m a t i o n  on l and  r e c l a m a t i o n  by p r i v a t e  b o d i e s  and hence  i t  was n o t  
i n c l u d e d .  The t o t a l  a v a i l a b i l i t y  o f  c o n s t r u c t i o n  m a t e r i a l s  was e s t i m a t e d  
by a commodity f low a pp roa c h  i n  c o n n e c t i o n  w i t h  t h e  1968 n a t i o n a l  income 
p r i c e  s e r i e s .
P e t r o l e u m :
Th is  i n v o l v e s  r e f i n i n g  i m p o r t e d  c ru d e  m i n e r a l  o i l .  I n f o r m a t i o n  
a b o u t  t h i s  i n d u s t r y  was a v a i l a b l e  f rom t h e  Ghana Supply  Commission and
th e  s o l e  r e f i n e r y .
43
Transport and Communication»
The transport component of this sector includes such activities as:
(a) land transport, freight transport by road and services 
supporting land transport;
(b) water and air transport and their supporting services;
(c) services allied to transport such as forwarding, packing 
and crating and operation of storage and warehousing 
facilities.
The other component of this sector covers communications services rendered 
by post and wire. It excludes radio and television broadcasting studios 
which are included in the "Services" sector.
Services:
This includes banking and insurance, real estate, distributive trades, 
hotels and restaurants and miscellaneous services.
The real estate industry comprises:
(i) letting and operating real estate;
(ii) imputed rent of owner-occupied buildings other than 
government office buildings. The output of this 
industry was estimated on the basis of -
(a) estimated average value per house by type 
of construction materials;
(b) frequency distribution of the houses by 
type of construction materials;
(c) bank rate on immovable property, and the 
bank deposit rate;
(d) average economic life of a house by type.
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Distributive trade consists of wholesale and retail trade in new and used 
goods sold to retailers, industrial, or other wholesale users. Estimates 
for this industry were arrived at by decomposing the purchases of the 
various industries at purchasers’ values into:
(a) value at producers’ price,
(b) trade margins; and
(c) transport margins.
Hotels and restaurants cover the operation of restaurants, cafes and 
eating and drinking places such as "chop” bars, hotels and other lodging 
places. Information on hotels and restaurants was collected by CBS on a 
census basis, but that on ’’chop" bars on a sample basis. Miscellaneous 
services includes legal services, accounting and auditing services, 
engineering services and machinery rental, social, recreational and 
related services such as private educational services, personal and 
household services such as domestic servants, barbers and hairdressers, 
photographers and other miscellaneous services nowhere else classified. 
Output and input of this industry was estimated from National Income 
Estimates.
Government Services:
Government services cover non-profit making activities of public 
authorities such as the Ministries, government departments, defence, 
promotion of economic growth, social security arrangements, health, 
education and other government activities at sale prices which do not 
fully cover their cost of production.
Data on central government was collected from the Auditor-General’s 
Department. Information on local government was collected (on the 
basis of local councils, city and urban councils) from the Ministry of
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Loca l  Government .  S ou rc es  o f  d a t a  on p u b l i c  n o n - p r o f i t  i n s t i t u t i o n s  were 
the  A u d i t o r - G e n e r a l ’ s Depa r tm en t  and t h e  i n s t i t u t i o n s  t h e m s e l v e s .
F i n a l  Demand:
For  t h e  p u r p o s e  o f  t h i s  s t u d y ,  t h e  f o u r  components  o f  f i n a l  demand 
i d e n t i f i e d  i n  t h e  o f f i c i a l  1 -0  t a b l e  were r e t a i n e d .  These components 
were p r i v a t e  e x p e n d i t u r e  on consumpt ion  ( d e r i v e d  as a r e s i d u a l  a f t e r  
e s t i m a t i n g  t h e  e n t r i e s  i n  a l l  o t h e r  co lu m n s ) ;  government  consumpt ion  
e x p e n d i t u r e ;  e x p o r t s  ( v a l u e d  f . o . b . )  and g r o s s  c a p i t a l  f o r m a t i o n .
Value  Added:
The g r o s s  v a l u e  added row i n  t h e  o f f i c i a l  i n p u t - o u t p u t  t a b l e  was n o t  
b roken  down i n t o  w a g e s ,  d e p r e c i a t i o n ,  o p e r a t i n g  s u r p l u s ,  e t c . ,  b u t  f o r  
t h e  p u r p o s e s  o f  t h i s  p a p e r  some e s t i m a t e  o f  t h e  wages component  was 
c o n s i d e r e d  t o  be  e s s e n t i a l .  I n  o r d e r  t o  s e p a r a t e  t h e  wage component  f rom 
the  o t h e r  components  o f  v a l u e  a dde d ,  r e f e r e n c e  was made t o  A Study  o f  
Contemporary  Ghana ( p . 7 8 ) ,  wh ich gave an e s t i m a t e  o f  r e t u r n s  t o  l a b o u r  
as  a p e r c e n t a g e  o f  g r o s s  v a l u e  added i n  e ach  s e c t o r  o f  t h e  economy i n  
1960.  On t h e  a s su m p t io n  t h a t  f a c t o r  s h a r e s  d i d  n o t  change  s i g n i f i c a n t l y  
i n  1968,  t h e s e  p e r c e n t a g e s  were  a p p l i e d  t o  t h e  a p p r o p r i a t e  s e c t o r s .  The 
e s t i m a t e d  r e t u r n s  t o  l a b o u r ,  as a p e r c e n t a g e  o f  g r o s s  v a l u e  added ,  i n  
each  s e c t o r  a r e  shown i n  T a b le  11.
Reading the  in te r - in d u s tr y  ta b le
The a d j u s t e d  and c o n s o l i d a t e d  v e r s i o n  o f  t h e  o f f i c i a l  1 -0  t a b l e  
p r e p a r e d  f o r  t h e  p u r p o s e s  o f  t h e  s t u d y  i s  shown i n  T a b le  12.  The e n t r i e s  
i n  any row o f  t h i s  t a b l e  r e c o r d  s a l e s  which  a p a r t i c u l a r  i n d u s t r y  makes 
t o  o t h e r  i n d u s t r i e s  o r  t o  f i n a l  demand. For  exam ple ,  i n  row 5 ,  s a l e s  o f  
m a n u f a c t u r e s  a r e  shown t o  t o t a l  C663.6 m i l l i o n .  P a r t  o f  t h e s e  s a l e s  a r e
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to other industries (£17.6 million to Agriculture; £5.4 million to the 
Cocoa industry; £96.3 million to the manufacturing sector itself; etc.)* 
The remaining sales are to final demand (capital formation, exports, 
government and private consumption).
In order to produce total sales of £663.6 million, the manufacturing 
sector required £198.5 million of intermediate inputs and £465.1 million 
primary factor inputs (£119.4 million wages; C76.5 million operating 
surplus, depreciation, etc.; and £269.2 million imports). These various 
intermediate inputs to the manufacturing sector are indicated as entries 
in column 5. As can be seen from Table 12, the total supply must equal 
total demand for the output of each industry. The sum of the intermediate 
purchases of an industry is not necessarily equal to the sum of its 
intermediate sales even though aggregate intermediate purchases must equal 
the sum of aggregate intermediate sales and the sum of primary inputs 
(factor incomes, net indirect taxes, etc.) must equal the sum of all 
deliveries to final demand. The equalities are presented in Table 13.
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CHAPTER FOUR
INPUT-OUTPUT COEFFICIENTS: GHANA, 1968
The 1 -0  t a b l e  used i n  t h i s  p a p e r  was p r e p a r e d  i n  Ghana by t h e  C e n t r a l  
Bureau  o f  S t a t i s t i c s .
I t  was t h e  f i r s t  a t t e m p t  t o  p r e p a r e  a d e t a i l e d  1 -0  t a b l e  i n  Ghana 
and i t  was e n v i s a g e d  as  an a i d  t o  economic p l a n n e r s  and o t h e r s  c o n c e r n e d  
w i t h  t h e  Ghana ian economy. In  a P r e f a c e  t o  t h e  document ,  t h e  Deputy C h i e f  
S t a t i s t i c i a n  s t a t e d :
I t  i s  my hope  t h a t  t h i s  p u b l i c a t i o n  w i l l  be  found u s e f u l  by 
economic  p l a n n e r s  and i n d i v i d u a l  s c h o l a r s  engaged  i n  a n a l y t i c a l  
s t u d i e s  o f  t h e  Ghanaian  economy.
N o t w i t h s t a n d i n g  t h e  p u r p o s e  o f  t h e  document ,  t h e r e  h a s  been  no o f f i c i a l  
a t t e m p t  t o  i n v e r t  t h e  m a t r i x  o r  t o  use t h e  t a b l e  f o r  a n a l y t i c a l  p u r p o s e s .
As o u t l i n e d  i n  t h e  p r e v i o u s  c h a p t e r ,  i t  was d e s i r a b l e  f o r  t h e  
p u r p o s e s  o f  t h i s  p a p e r  t o  amend and c o n s o l i d a t e  t h e  o f f i c i a l  1 -0  t a b l e .
The 37 s e c t o r s  were c o n s o l i d a t e d  i n t o  a t a b l e  w i t h  11 s e c t o r s ;  i m p o r t s  
were i n c o r p o r a t e d  w i t h i n  t h e  body of  t h e  t a b l e  by t r e a t i n g  them as s a l e s  
f i r s t  t o  d o m e s t i c  i n d u s t r i e s  p r o d u c i n g  a somewhat s i m i l a r  p r o d u c t ,  f o r  
s u b s e q u e n t  s a l e  t o  consuming i n d u s t r i e s  a lo n g  w i t h  any d o m e s t i c  o u t p u t ;  
f i n a l l y ,  t h e  t r e a t m e n t  o f  " v a l u e  added" was a l s o  d i f f e r e n t .  As i t  was 
p r e s e n t e d  i n  t h e  o f f i c i a l  1 -0  t a b l e ,  " v a l u e  added"  was n o t  s e p a r a t e d  i n t o  
i t s  components  of  w a ge s ,  s a l a r i e s ,  d e p r e c i a t i o n ,  o p e r a t i n g  s u r p l u s ,  e t c .  
For  a n a l y s i s  of  income g e n e r a t i o n  l i n k a g e  e f f e c t s ,  how ever ,  an e s t i m a t e  
o f  wages was r e q u i r e d .  The wage component o f  v a l u e  added was t h e r e f o r e  
s e p a r a t e d  from t h e  o t h e r  components by r e f e r r i n g  t o  Omaboe, N e u s t a d t  and 
Birmingham, Vol .  I I  ( 1 9 6 6 ) .
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Having amended and consolidated the official table in this way, the 
first task was to calculate the direct inter-industry coefficients from 
which backward and forward linkage effects could be derived. The next 
step was to calculate the (I-A) matrix and to invert it in order to 
examine the:
(a) total inter-industry linkage effect;
(b) employment linkage effect;
(c) income generation linkage effect;
(d) import content of total sales;
(e) final markets for each sector;
(f) cost-price effects.
These calculations are the subject of the remainder of this chapter.
Inter-industry linkage effects
An inter-industry table can be viewed as a disaggregation of the 
national income and expenditure accounts. Apart from describing the 
economy at a point in time it also can be put to other important uses. 
Firstly, it provides a means for deriving a range of new statistics on 
structural aspects of the economy. Secondly, because of the inter­
relationships identified between industries within the framework of the 
table, it can be used to show how a policy change affecting one industry 
has implications elsewhere in the economy. Finally, because of its 
disaggregation and internal consistency, an inter-industry table provides 
a useful macro-economic frame for forward planning.
A feature of the inter-industry structure of Ghana presented in 
Table 12 is the significant value added and import content. Value added 
is particularly high in four sectors - Agriculture, Cocoa, Forestry and 
Services. This can be explained by the fact that in Ghana, these sectors 
are based mainly on the inputs of labour, natural resources and own
capital.
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Another feature of the Ghanaian production matrix is the limited 
reliance upon local inputs. There are only limited transactions between 
local industries at the intermediate stage.
A further structural feature, not directly apparent from the input- 
output table, is the heterogeneity in technology and methods of 
organization in certain industries. In sectors such as construction, 
the transactions are those of large scale construction and building firms 
which employ modern technology; and those of small-scale operators, 
employing perhaps one or two masons, but who depend mainly on their own 
labour. This leads to an increase in on-site value added within the 
sector. The coefficients in the input-output table are therefore 
influenced by production techniques and particularly the extent of small- 
scale operations.
Other aspects of the Ghanaian economy can be identified from 
information incorporated in the input-output table. On the supply side 
it is possible to determine the direct dependence of each productive 
sector on all other productive sectors, for its intermediate inputs.
On the demand side, the table identifies the dependence of each sector 
on all other sectors for the disposition of its output.
The inter-industry table can also help answer questions of the type: 
What was the wage content of one unit of industrial output delivered to 
final demand? What was the multiplier effect of output in the forestry 
sector?
As a first step in answering these questions the cost structure of 
each sector is calculated in terms of a common unit - input per unit of 
output. This gives the direct input-output coefficients (Table 14) which 
can be used to derive various linkage effects.
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Backward linkage (L ) measures the ratio of total intermediate inputs 
to the total supply from each sector. Mathematically can be
represented as follows:
where Ex.. 
i
X.3
i. e.
X.
J
the sum of sector j's intermediate inputs
total output of the
Ea.. (from equation
J
. thj sector
(D)
(8)
Forward linkage (L^) measures the ratio of any one sector’s intermediate 
sales (to other sectors) to its total output. is expressed as:
Exij (9)
where Ex
j
i. e. L,
ij total intermediate sales of the i sector
Eaij (10)
These measures of direct interdependence were computed for each 
sector in Ghana and are shown in Table 15, together with the ranking of 
sectors according to the magnitude of each of these two indices.
The interactions between agriculture and non-agriculture can be 
expected to change considerably over time during the process of development. 
In the early stages of development, agriculture is of extreme importance 
as the employer of between half and three-quarters of the labour force 
and as a source of over half the GNP. Considering the extent of rural- 
urban migration and urban unemployment in Ghana, an understanding of the 
interactions between the agricultural and the non-agricultural sectors is 
of tremendous importance in formulating economic development policy.
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I t  seems t h a t  t h e  government  o f  Ghana,  r a t h e r  t h a n  f o r m u l a t e  an 
a d e q u a te  p o l i c y  f o r  t h e  deve lopm ent  o f  p r i m a r y  i n d u s t r i e s ,  h a s  t r e a t e d  
a g r i c u l t u r e  on ly  as a s o u r c e  o f  cocoa  f o r  e x p o r t .  N e v e r t h e l e s s ,  i t  i s  
l i k e l y  t h a t  a g r i c u l t u r e  i n  Ghana co u ld  be made t o  p l a y  a more i m p o r t a n t  
r o l e  i n  t h e  economy t h a n  m e r e ly  t h e  s u p p l y  o f  e x p o r t s .  In  t h e  p r e s e n t  
s i t u a t i o n ,  a p a r t  f rom a l e v y  on cocoa  t h e r e  i s  v e ry  l i t t l e  s c ope  f o r  an 
i n v e s t a b l e  a g r i c u l t u r a l  s u r p l u s  t o  be t r a n s f e r r e d  and u t i l i s e d  f o r  
deve lopm ent  i n  t h e  n o n - a g r i c u l t u r a l  s e c t o r .  Th i s  t r a n s f e r  c o u ld  be 
s t r e n g t h e n e d  and c o u ld  t a k e  t h e  form o f  an o u t f l o w  of  c a p i t a l  f rom 
a g r i c u l t u r e ,  v i a  t h e  o u t f l o w  o f  l a b o u r ,  o r  t h ro u g h  a g r i c u l t u r a l  t a x a t i o n ,  
o r  th rough  the  te rm s  o f  t r a d e  c h a n g in g  a g a i n s t  a g r i c u l t u r e ' * '  ( N i c h o l l s ,  
1963 ) .
The a g r i c u l t u r a l  s e c t o r ,  i f  a d e q u a t e l y  d e v e l o p e d ,  would n o t  on ly  
i n c r e a s e  i t s  demand f o r  i n t e r m e d i a t e  i n p u t s  such  as  f e r t i l i s e r s ,  m ach inery  
and i n s e c t i c i d e s  t h a t  a r e  p ro d u ce d  by t h e  i n d u s t r i a l  s e c t o r ,  b u t  would 
a l s o  p r o v i d e  employment f o r  a g r i c u l t u r a l  w o r k e r s .  As incomes i n  t h e  
a g r i c u l t u r a l  s e c t o r  r o s e ,  t h e  demand f o r  consumer goods p ro d u ce d  by t h e  
n o n - a g r i c u l t u r a l  s e c t o r  would i n c r e a s e .  The a v a i l a b i l i t y  o f  such  goods 
o f t e n  a c t s  as an i n c e n t i v e  t o  g r e a t e r  work e f f o r t ,  s a v i n g s  and 
p r o d u c t i v i t y  i n  t h e  a g r i c u l t u r a l  s e c t o r .
Even i f  g r e a t e r  e f f o r t s  were made t o  promote  improvements  i n  t h e  
a g r i c u l t u r a l  s e c t o r ,  as  deve lopment  p r o c e e d e d ,  a d e c l i n e  i n  t h e  i m p o r t a n c e  
of  a g r i c u l t u r e  r e l a t i v e  t o  i n d u s t r y  c o u ld  be e x p e c t e d .  T h i s  d e c l i n e  
co u ld  be e x p l a i n e d  by a number o f  f a c t o r s ,  t h e  most i m p o r t a n t  b e i n g  t h e  
r o l e  of  changes i n  c o m p o s i t i o n  o f  demand. Income e l a s t i c i t y  o f  demand
1. The f am i ly  f a r m in g  s y s te m ,  t h r o u g h  an i n t e r s e c t o r a l  p r o f i t  t r a n s f e r  
o f  t e c h n o l o g i c a l  p r o g r e s s ,  d e l i v e r s  t o  t h e  n o n - f a r m  s e c t o r  p r o g r e s s i v e l y  
i n c r e a s i n g  s u p p l i e s  o f  food  a t  p r o g r e s s i v e l y  lower  p r i c e s .
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for food is generally less than one and decreases as incomes grow, whilst 
income elasticity of demand for industrial goods is generally greater 
than one and increases as incomes increase.
Another factor is that of input and output substitution during the 
process of economic development. Certain agricultural outputs are 
substituted for by industrial outputs whilst others undergo further 
processing, the "value added" of which is reflected in the output of the 
non-agricultural sector. Industrial inputs replace farm inputs - tractors 
replace labour and farm animals.
Finally, during the course of economic development, as the size of 
the market in the country grows, both as a result of population increases 
and increasing per capita income, changes in factor cost tip the balance 
in favour of manufacturing.
The findings in Table 15 imply that any expansion or contraction in 
the agricultural, cocoa or forestry sectors would have little direct 
repercussions on the economy as a whole. Even though these are only 
direct dependence coefficients, this situation is disturbing since above 50 
per cent of the Ghanaian labour force is involved in the agricultural 
sector. Instead of establishing industries which make use of local raw 
materials, reliance appears to have been placed upon industries which use 
a lot of imported raw materials. In preference to agro-based industries 
which could be expected to take advantage of the very substantial 
agricultural potential and better the lot of the majority of the popu­
lation, activities such as razor blade and light bulb production 
(industries which depend on imported raw materials and deliver all their 
output to final demand) have been established. It is the view of the 
writer that more attention should be paid to industries using local raw 
materials, thereby lessening the country’s serious foreign exchange
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problem. Attention should also be paid to industries which are character­
ised by their interactions with other sectors.
The direct coefficients do not tell all the story since they identify 
only the direct relationships between sectors - how the output of an 
intermediate input-supplying sector is influenced by a unit increase in 
demand of an input-demanding sector. There are indirect effects too.
A unit increase in demand for the output of a given sector would require 
an increase in the output of sectors supplying its intermediate inputs. 
These sectors in turn would require more inputs from other sectors in 
order to meet the increased demand. These direct and indirect effects 
generate a series of additional demands for intermediate inputs. As 
outlined in the previous chapter it is possible to identify all these 
effects by means of matrix inversion. The interdependence coefficients 
derived by this means are presented in Table 16.
Individual elements in the inverted matrix record the output 
required (directly and indirectly) from the corresponding productive 
sectors to sustain a unit increase in the final demand of a given sector.
The relationship between the 1-0 table presented in Table 12 and 
the inverted coefficients (the interdependence coefficients) presented in 
Table 16 may be clarified by reference to the entry at the intersection 
of column 7 and row 10 in Table 12. This entry shows that C9.4 million 
of the Service sector’s output was required for the Construction sector 
to produce an output of C132.9 million. That is, each ql million of 
Construction had an on-site service industry content of C.0707 million. 
However, the Construction industry also required inputs from other sectors 
listed in column 7 and these, in turn, required, directly and indirectly, 
output of the Service sector for their production. Hence, the amount of 
Service sector output required directly and indirectly for Cl million of
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output for the Construction sector to be delivered to final demand was 
more than £.0707 million. The amount is shown in Table 16 to be £.1009 
million, indicating an indirect or off-site content of £.0301. The 
importance of Table 16 can be illustrated further by reference to entries 
in column 5. These show that sales to final demand of £l million from the 
Manufacturing sector required an increase of £1*1802 of sales from the 
Manufacturing sector itself, £.0418 million from the Agricultural sector, 
£.0143 million from Forestry, £.0033 -million from Construction, £.0476 
million from the Service sector and £.0007 million of Government services. 
The column totals give the total (direct and indirect) interdependence 
between the sectors of the economy.
Total interdependence coefficients (total linkage effects) are 
presented for each sector in Table 17:
TABLE 17
TOTAL INTER-INDUSTRY LINKAGE (L^) INDICES AND 
THEIR RANKING: GHANA, 1968
Sector LTj
Agriculture 1.0828
Cocoa 1.1089
Forestry 1.0528
Mining and Quarrying 1.2585
Manufacture 1.3908
Electricity 1.1725
Construction 1.6292
Petroleum 1.3952
Transport and Communication 1.6172
Services 1.3556
Government Services 1.0000
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The total inter-industry effect can be illustrated by reference to 
the entry for Transport and Communication. This entry (1.6172) indicates 
that in order for the Transport and Communication sector to deliver one 
unit of output to final demand, the output of all sectors including 
Transport and Communication must be jointly increased by 1.6172 units.
It must be recognised that policy inferences drawn from these linkage 
effects depend on the country in question. Care should be taken in 
interpreting some of the findings because at times certain inter­
dependencies between the sectors, such as economies of scale, are not 
reflected in the linkage calculations. As Westpal (1971) puts it:
The development literature has repeatedly questioned the 
market mechanism’s efficiency as an instrument for 
allocating investment. Interdependencies between sectors 
that are not reflected in the structure of existing prices 
gives rise to such questions . . . .  To date these models 
have successfully incorporated only a limited set of 
interdependencies between sectors - those arising from 
1-0 relations, competition for scarce resources and changes 
in relative factor scarcities. Economies of scale in 
interdependent sectors constitute an empirically important 
case in which market signals are inefficient instruments 
of investment planning.
Employment linkage effects (discussed below) should be of special 
interest in formulation development plans for Ghana, if employment 
creation is the main policy goal. But if income distribution, or 
increasing the incomes of the majority of the population, are 
important objectives then sectors with high income generation linkage 
effects should command special interest. These income generation effects 
for Ghana are also examined below.
If special emphasis is to be given to sectors with high income 
generation linkages, it must be recognised that this effect is consistent 
with a high marginal propensity to consume, which may result in low saving 
rates and a slow rate of growth of the economy.
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Finally it must be remembered that the linkage effects do not take 
into consideration supply constraints that might exist in the economy. If 
supply shortages are more chronic than deficiencies in demand, then 
policies which favour high income generation linkages may lead to excess 
demand which ultimately will lead to inflationary pressures in the economy 
unless adequate measures are taken to prevent undesirable side effects.
The economy of Ghana is subject to high unemployment; a high rate of 
rural-urban migration; a high rate of population growth; and low per 
capita incomes. Tables 18 and 19 show some of these features of the 
Ghanaian population. In these circumstances, policies which create employ­
ment for the majority of the people, help check the rural-urban drift and 
increase incomes are the most welcome.
TABLE 18
RURAL-URBAN MIGRATION: 1921-1960 
(in thousands)
1921 1948 1960
Urban population 181 538 1,551
Total population 2,296 4,118 6,727
Percentage of population in urban areas 7.9 13.0 23.1
Source: 1960 Population Census.
TABLE 19
RATE OF GROWTH OF URBAN AND RURAL POPULATION
1921-48 1948-60
% %
Average annual rate of growth:
Urban population 4.1 9.2
Rural population 0.7 3.1
Proportion absorbed of total 
population growth in period:
Urban population 37 39
Rural population 63 61
Source: 1960 Population Census
TABLE 20
PERCENTAGE OF WORKFORCE EMPLOYED IN DIFFERENT INDUSTRIES, 1960
a
Sector %
Agriculture (including Cocoa, Forestry and Fishing) 62
Mining and Quarrying 2
Manufacturing 9
Construction and Electricity 4
Commerce 14
Transport and Communication 3
Services 6
Source: 1960 Population Census.
a. The classification of sectors differs slightly from 
that presented in the 1-0 table in this paper.
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As shown i n  T ab le  20 , even  w i th  th e  h ig h  r a t e  o f  r u r a l - u r b a n  
m ig r a t i o n  abou t 62 p e r  c e n t  o f  th e  w o r k f o rc e  i s  i n  r u r a l  employment. 
F ig u re s  on unemployment a r e  n o t  p r e s e n t e d  i n  t h i s  p a p e r .  These would 
n o t  be m e a n in g fu l  i n  Ghana: f i r s t l y ,  b e c a u s e  t h e r e  a r e  no unemployment
b e n e f i t s  and t h e r e f o r e  no i n c e n t i v e  t o  r e g i s t e r  as  unem ployed; s e c o n d ,  
th e  c o n v e n t i o n a l  methods o f  m e a s u r in g  unemployment a r e  n o t  a d e q u a te  t o  
r e c o r d  a l l  th e  unemployed s i n c e  th ey  ig n o r e  p e o p le  who a re  n o t  lo o k in g  
f o r  j o b s  (b u t  would a c c e p t  work i f  i t  w ere  a v a i l a b l e )  b e c a u s e  o f  t h e i r  
p r e v io u s  f a i l u r e  to  f in d  work o r  b e c a u s e  th e y  a r e  m ere ly  u nde r-em p loyed  
i n  t h e i r  p r e s e n t  j o b s .
In  c i r c u m s ta n c e s  l i k e  t h e s e ,  a  r e a l i s t i c  p o l i c y  f o r  d e v e lo p in g  th e  
r u r a l  i n d u s t r i e s  -  A g r i c u l t u r e ,  Cocoa, F i s h i n g  and F o r e s t r y  -  i s  n e e d e d .
Employment linkage
The employment c r e a t i n g  a s p e c t  can  be s t u d i e d  by c a l c u l a t i n g  th e  
employment l in k a g e  e f f e c t ,  t h e  c o m p u ta t io n  o f  w hich  in v o lv e s  as a f i r s t  
s t e p ,  e x p r e s s in g  each  s e c t o r ' s  u t i l i s a t i o n  o f  l a b o u r  r e l a t i v e  t o  i t s  
r e s p e c t i v e  t o t a l  o u t p u t .  T h is  g iv e s  a s e t  o f  l a b o u r  c o e f f i c i e n t s ,  t h a t  
i s ,  t h e  amount o f  l a b o u r  i n  v a lu e  te rm s  r e q u i r e d  p e r  u n i t  o f  e a ch  s e c t o r ’ s 
o u t p u t .  M u l t i p ly i n g  th e  l a b o u r  c o e f f i c i e n t s  by th e  e le m e n ts  o f  th e  
i n v e r t e d  i n t e r - i n d u s t r y  m a t r i x  and summing o v e r  columns g iv e s  th e  t o t a l  
employment l in k a g e  e f f e c t .
M a th e m a t ic a l ly ,  th e  l a b o u r  c o e f  f  i c i e n t  (L .) can be  e x p r e s s e d  a s :  
L. J
Jj X.J
(ID
where L i s  th e  l a b o u r  c o e f f i c i e n t  o f  s e c t o r  j
i s  th e  l a b o u r  u t i l i s e d  ( i n  v a lu e  te rm s)  i n  s e c t o r  j  
X. i s  th e  t o t a l  o u tp u t  o f  s e c t o r  j
and th e  employment l in k a g e  e f f e c t  ( E. )  w i t h  r e s p e c t  t o  s e c t o r  j  can be
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represented as:
E.
J
Zl .a *.. 
i J 1J
where A*..ij (I - A..) iJ (12)
The employment linkage effect has the same interpretation as the 
total inter-industry linkage effect; each coefficient expresses the total 
effect which a particular element in final demand has upon employment.
The employment linkage effects and their rankings for Ghana are presented 
in Table 21.
TABLE 21
EMPLOYMENT LINKAGE BY SECTOR
Employment
Linkage
Agriculture 0.8203 (2)
Cocoa 0.6021 (3)
Forestry 0.4344 (6)
Mining and Quarrying 0.2631 (10)
Manufacture 0.3087 (9)
Electricity 0.4314 (7)
Construction 0.4582 (5)
Petroleum 0.0988 (ID
Transport and Communication 0.3921 (8)
Services 0.4807 (4)
Government Services 0.8997 (1)
66
The f i r s t  c o e f f i c i e n t  i n  T a b le  21 can  be i n t e r p r e t e d  as i n d i c a t i n g  
t h a t  each  Cl  m i l l i o n  o f  a g r i c u l t u r a l  o u t p u t  d e l i v e r e d  t o  f i n a l  demand 
embodies  employment  ( i n  v a l u e  te rm s)  e q u i v a l e n t  t o  C.82 m i l l i o n .  A pa r t  
from Government  S e r v i c e s  -  which  r a n k s  h i g h e s t  -  A g r i c u l t u r e ,  Cocoa and 
the  S e r v i c e  and C o n s t r u c t i o n  s e c t o r s  occupy an i m p o r t a n t  p o s i t i o n  from 
th e  v i e w p o in t  of  employment  l i n k a g e  e f f e c t s .
The employment  l i n k a g e  e f f e c t  i s  i m p o r t a n t  i n  u n d e r s t a n d i n g  t h e  
e m p l o y m e n t - c r e a t i o n  a b i l i t y  o f  a s e c t o r ,  b u t  i t  does  n o t  t a k e  t h e  l e v e l  
o f  income i n t o  c o n s i d e r a t i o n .  The a n a l y s i s  i g n o r e s  t h e  l e v e l  o f  income 
on t h e  a s sum pt ion  t h a t  income i s  i n d e p e n d e n t  o f  t h e  s t r u c t u r e  of  
p r o d u c t i o n .
Income genera tion  linkage
Since  the  employment  l e v e l  i s  d e t e r m i n e d  p a r t l y  by t h e  i n t e r ­
i n d u s t r y  s t r u c t u r e ,  wage payments  c a n n o t  be t r e a t e d  as i n d e p e n d e n t  of  
t h e  s t r u c t u r e  of  p r o d u c t i o n .  F u r t h e r m o r e ,  g iv e n  t h e  h o u s e h o l d ' s  
m a r g i n a l  p r o p e n s i t y  t o  consume d i f f e r e n t  c o m m o d i t i e s ,  t h e  s t r u c t u r e  of  
f i n a l  demand i s  a l s o  a f f e c t e d  by t h e  l e v e l  o f  income.  Changes i n  income,  
i n  t u r n ,  l e a d  t o  a c h a i n  o f  i n t e r a c t i o n s  b e tw een  t h e  s e c t o r s ,  s t i m u l a t i n g  
i n c r e a s e s  i n  the  demand f o r  i n t e r m e d i a t e  p r o d u c t s  and f o r  l a b o u r ,  w i t h  
the  i n d i r e c t  e f f e c t s  a g a i n  r e f l e c t e d  on t h e  l e v e l  o f  h o u s e h o l d  incomes .
To t a k e  a c co u n t  o f  t h e  way i n  which  t h e  l e v e l  o f  h o u s e h o l d  income 
a f f e c t s  the  model ,  we d e f i n e  a new l i n k a g e  e f f e c t  -  income g e n e r a t i o n  
l i n k a g e .  The c o n v e n t i o n a l  way o f  c a l c u l a t i n g  t h i s  new s e t  o f  c o e f f i c i e n t s  
i s  t o  " c l o s e "  the  1 -0  model  w i t h  r e s p e c t  t o  h o u s e h o l d s .  Th is  i n v o l v e s  t h e  
e n l a r g e m e n t  o f  t h e  1-0  m a t r i x  by one row and one column.  The i m p l i c i t  
a s su m p t io n  i s  t h a t  i n c r e a s e d  income i s  s p e n t  by income e a r n e r s  i n  t h e  same 
p r o p o r t i o n  and on th e  same i t e m s  as  i m p l i e d  i n  t h e  o r i g i n a l  m a t r i x ,  t h a t
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is on the assumption that the marginal propensity to consume equals the 
average propensity to consume.
One method of "closing” the 1-0 table with respect to households is 
to include a household row and column in the intermediate sector. For 
simplicity, the household sector can be defined as wages and salaries 
(the row) and personal consumption (the column). Other components of 
primary inputs are sometimes included (e.g., part of profits) if it is 
considered that they accrue to households and are not repatriated 
overseas, etc. As for all sectors, the row total for households must 
equal the column total for households. In the case of Ghana, the 
appropriate total would be the sum of all wages and salaries together 
with any part of non-wage income which was considered for inclusion for 
household income. The column for households would have the same entries 
as those appearing in final demand under "personal consumption", but 
these entries would be reduced in scale so that in total they added to the 
total for household income. In this particular 1-0 table, the total 
household wage and salary income was £1157 million and total household 
consumption was C1213 million. Each entry in the household column was 
therefore reduced by the proportion 1157 to 1213.
After this operation (of adding a row and a column to represent the 
household sector), we have a 12 x 12 matrix in which the last column 
denotes the marginal (equal to average) propensity to consume of industry. 
Household demand therefore becomes an induced component of demand whilst 
government, investment and export demands remain autonomous.
Direct input coefficients can be calculated from this new 12 x 12 
matrix in the usual manner. If the resulting coefficient matrix is 
denoted by D , the total (both direct and indirect) income generation 
linkage effect is calculated by inverting the (I-D) matrix to derive (I-D)-1
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th _JLThe entries along the (n+l) row in the (I-D) indicates the income
multiplier for each industry and represents the income generation linkage 
The income generation linkage effects for Ghana in 1968 and their 
rankings are presented in Table 22:
(YL.)J
TABLE 22
INCOME GENERATION LINKAGE EFFECTS
Sector
Income
generation
linkage
Agriculture 1.9105 (2)
Cocoa 1.4013 (3)
Forestry 1.0114 (6)
Mining and Quarrying 0.6038 (10)
Manufacture 0.7169 (9)
Electricity 1.0045 (7)
Construction 1.0680 (5)
Petroleum 0.2363 (11)
Transport and Communication 0.9150 (B)
Services 1.1210 (4)
Government Services 2.1914 (1)
From the table, it is clear that one unit (in value terms) of expenditure 
in the Agricultural sector has the highest (apart from Government Services) 
income multiplier effect. Forestry, Cocoa, the Service and Construction 
sectors also have high multiplier effects.
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Imports
Another important analysis involving the 1-0 table, especially in 
LDCs where foreign exchange is usually limited, is the determination of 
the total (direct and indirect) import content of the final output 
delivered by each sector. In LDCs, the government may wish to maximise 
the returns from foreign exchange in terms of particular policy objectives 
employment creation and/or increasing levels of income. To determine the 
import content of each sector, the imports (in value terms) entering a
2sector are first expressed relative to the total output of that sector. 
This calculation for all the sectors gives a row vector of import 
coefficients. Multiplying these import coefficients by entries of each 
column of the inverse matrix and summing the results for each column 
gives the total (on-site and off-site) imports required by each sector 
in order to deliver a unit of sales to final demand. These results for 
the Ghanaian economy in 1968 are presented in Table 23.
The ranking of sectors with regard to their total import content 
differs from that in preceding tables. This is because in Table 23 
priority is being given to sectors that use less imports per unit of 
final output. As an illustration, Manufacturing is ranked below Agri­
culture because it requires C0.49 of imports in order to deliver one 
unit of final output whilst Agriculture requires only q0.06.
2. The method used to incorporate imports into the 1-0 table was 
described in Chapter 3. Using this method, the import content derived 
in this section identifies imports embodied (directly and indirectly) in 
a unit of sales (rather than domestic output) delivered to final demand.
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Market analysis
The 1-0 table can also be used to determine the extent to which the 
output of each of the sectors ultimately depends on the output of all 
other sales to final demand. Each sector has a direct and indirect 
market for its output - the direct market is represented by its sales to 
final demand and the indirect market by the ultimate destination of its 
intermediate sales as they are embodied in the final output of other 
sectors.
The individual elements in any one column of the inverse matrix 
measure the output required (directly and indirectly) from each productive 
sector to sustain a unit increase in deliveries to final demand from the 
nominated sector (column). Consequently, multiplying each element along 
a row by the appropriate final demand gives the total output of the 
sector designated by that row, required directly and indirectly in 1968 
for deliveries from each sector to final demand.
As an example, each entry in row 5 of Table 16 records the amount of 
manufactured output required directly and indirectly by the sector listed 
above to deliver a unit of sales to final demand. Multiplying each entry 
in this row by the appropriate final demand gives the total (direct and 
indirect) amount of the manufacturing industry’s sales required by each 
sector in meeting its final demand deliveries.
The above statement can be interpreted mathematically as follows:
X. = jbijXJD (i=l . . .  11) .... (13)
where X_^  = total output of the i ^  sector
thx.p = output of the j sector delivered to personal consumption 
or to some other component of final demand 
b.. = interdependence coefficients in the matrix (I-A)
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The results for Ghana are presented in Tables 24, 25 and 26 in terms 
of the final markets for Manufactures, Electricity and Agriculture, 
respectively. Table 24 can be interpreted as follows: from column 1, it
can be seen that personal consumption constituted 49.9 per cent or 
C331.22 million of the total market for the manufacturing sector in 1968.
It can also be seen from row 5 that £227.607 million or (34.3 per cent) 
of this market is attributable to sales made directly from the manufacturing 
sector. The remainder entered personal consumption indirectly by way of 
sectors which purchased intermediate manufactured goods and subsequently 
sold their output, directly or indirectly to households. The remaining 
three columns in Table 24 illustrate the extent to which the manufacturing 
sector relied upon the final demand from government, capital formation 
(investment) and export markets for the sale of its final output.
The same procedure was used in Table 25 to identify the markets for 
electricity in 1968. Of interest here is the part exports played in the 
sale of electricity. Even though exports did not contribute any direct 
market (intersection of row 6 and column 4) for electricity, they 
indirectly contributed 14.6 per cent (02.83 million) of the market for 
electricity through other sectors using electricity in the production of 
their goods, some of which were exported. The part the export market 
plays in the sale of electricity has become more vital since 1968 as 
electricity is now exported directly to neighbouring countries of Togo 
and Dahomey.
Table 26 shows the same sort of calculation for the identification 
of final markets for the agricultural sector. Personal consumption 
constitutes the dominant market for agriculture. It accounted for 95.9 per 
cent (C496.94 million) of the market for agricultural products.
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The p r o c e d u r e  used  t o  d e r i v e  T a b le s  24,  25 and 26 was used  t o  
i d e n t i f y  f i n a l  m a r k e t s  f o r  a l l  t h e  e l e v e n  s e c t o r s  o f  t h e  economy i n  1968. 
For  c o n v e n ie n c e  on ly  t h e  column t o t a l s  have  b e e n  r e c o r d e d .  From Tab le  27 
i t  can be se en  t h a t  a p a r t  f rom Cocoa and t h e  Min ing  and Q u a r r y i n g  s e c t o r s ,  
t h e  o t h e r  s e c t o r s  r e l y  h e a v i l y  upon p e r s o n a l  c onsum pt ion .  I t  f o l l o w s  t h a t  
any d e c l i n e  i n  t h e  s h a r e  o f  GNP go ing  t o  h o u s e h o l d s  would  have  p r o p o r t i o n ­
a t e l y  g r e a t e r  impac t  on t h e s e  s e c t o r s .
C ost-pr ice  a n a ly s is
In  t h e  i n t e r - i n d u s t r y  m odel ,  t o t a l  p r o d u c t i o n  c o s t  i s  made up o f  t h e  
i n t e r m e d i a t e  and p r im a ry  i n p u t s ,  t h e  l a t t e r  c o m p r i s i n g  w a ge s ,  o p e r a t i n g  
s u r p l u s ,  n e t  i n d i r e c t  t a x e s ,  d e p r e c i a t i o n  and i m p o r t s .  I t  i s  p o s s i b l e  t o  
c a l c u l a t e  t h e  t o t a l  u n i t  c o s t  e x p r e s s e d  i n  t e rm s  of  p r im a r y  u n i t s .  Th is  
c a l c u l a t i o n  h e l p s  i n  a s s e s s i n g  t h e  e f f e c t s  which a u n i f o r m  change i n  
a v e ra g e  wages or  t h e  c o s t  o f  i m p o r t s  would have  on p r o d u c t  p r i c e s .  Th is  
i s  p o s s i b l e  b e c a u s e  i n  t h e  i n t e r - i n d u s t r y  framework t h e  u n i t  p r i c e  o f  t h e  
o u t p u t  of  any s e c t o r  can be  e q u a t e d  w i t h  t o t a l  u n i t  c o s t  e x p r e s s e d  i n  
te rms  of  p r im a ry  i n p u t s .  Even though  t h i s  t y p e  o f  c a l c u l a t i o n  r e s t s  on 
t h e  r a t h e r  r e s t r i c t i v e  a s s u m p t io n  t h a t  a l l  c o s t  i n c r e a s e s  a r e  p a s s e d  on i n  
f u l l  t o  t h e  consumers  i n  t h e  form o f  h i g h e r  p r i c e s ,  t h e  r e s u l t s  a r e  h e l p ­
f u l  i n  i l l u s t r a t i n g  t h e  r e l a t i v e  s e n s i t i v i t y  o f  each  s e c t o r  t o  changes  i n  
t h e  c o s t  o f  p r im a ry  i n p u t s .
The a n a l y s i s  r e q u i r e s  t h e  f o l l o w i n g  s t e p s :
1. T r a n s p o s e  t h e  m a t r i x  o f  i n t e r d e p e n d e n c e  c o e f f i c i e n t s .
2.  The f i r s t  e n t r y  o f  each  row i s  t h e n  m u l t i p l i e d  by t h e
F v a l u e  r e l a t e d  t o  s e c t o r  1 ,  i . e . ,  t h e  c o e f f i c i e n t  which  
shows th e  amount o f  p r im a ry  i n p u t s  r e q u i r e d  f o r  a u n i t  
of  t o t a l  s a l e s  o f  s e c t o r  1. S i m i l a r l y  t h e  s e co n d  e n t r y
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is multiplied by the F value related to sector 2, 
and so on.
3. The above results are now added across the row. If 
the calculations are correct they should add to 1.0 
(i.e., unity), indicating that the price per unit of 
output of each industry is equal to the cost of the 
primary inputs incorporated in its output.
4. Instead of using the original values of F (as in 
step 2) it is possible to repeat the calculation 
assuming the F value for each sector is uniformly 
increased by, say, 10 per cent. The outcome will then be 
a figure slightly higher than unity. The difference 
between this figure and unity shows the extent to
which prices of the output of each sector will be 
affected by the 10 per cent change in primary cost. 
Alternatively the F value can be increased by the 
amount which would follow from, say, a 10 per cent 
increase in the wage component alone (or the import 
component alone).
Mathematically the cost-price relationship can be derived from:
E,oVi + (14)
This is the same as:
5vi (15)
Where P. is the price per unit of output of sector j, and
b
ji
F.
J
are the elements of the transpose of the direct 
input-output coefficient matrix, and
is the sum of primary inputs absorbed directly by sector j.
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In matrix notation equation (15) may be expressed as:
P - BP = F ....  (16)
Where P and F are vectors of sector unit prices and unit primary inputs 
respectively.
Equation 16 can be solved to obtain the relationship between prices 
and primary inputs. The solution is obtained in the same way as that 
used to derive the general input-output solution, i.e.:
P(I-B) = F therefore ....  (17)
P = (I-B)_LF ....  (18)
Where I is the identity matrix.
If the elements of the transpose of the inverse matrix (I-B) -1
are termed r.. then Ji
Er F j ji 3 (19)
The 11-sector inter-industry table has been used to calculate the 
effects of a uniform 20 per cent increase in wages on prices of each 
sector's output. The results are presented in Table 28.
These results show that apart from Agriculture, Cocoa and Government 
Services, where the price effects are in excess of 12 per cent, a 20 per 
cent rise in wages would induce price increases between 2.1 per cent (for 
petroleum) and 9.6 per cent (for Services).
The entries in Table 28 can be used to show the effect which a uniform 
20 per cent increase in wages might have on the cost of living. This 
calculation involves multiplying the entries in Table 28 by the proportion 
of total consumption expenditure contributed by the respective sectors.
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TABLE 28
CHANGES IN SECTORAL PRICES ARISING FROM A 20 
INCREASE IN WAGES: 1968
PER CENT
Sector per cent
Agriculture 16.4
Cocoa 12.1
Forestry 8.7
Mining and Quarrying 5.2
Manufacture 6.1
Electricity 8.6
Construction 9.3
Petroleurn 2.1
Transport and Communication 7.9
Services 9.6
Government Services 18.82
The results indicate the increases in consumption expenditure from each 
sector. These are summed and calculated as a percentage of the original
total consumption expenditure. The calculation shows that given the 
structure of the Ghanaian economy in 1968, a uniform 20 per cent increase 
in wages would raise the cost of living by 11.4 per cent.
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CHAPTER FIVE 
CONCLUSION AND SUMMARY
Previous chapters of this paper discussed some of the disadvantages 
and advantages of the conventional measurements and approaches used in 
development planning. They have also illustrated how an input-output 
table (or a modified version)^- and associated techniques can be used in a 
variety of ways in economic planning. But in interpreting the results of 
1-0 analysis for a developing country it must be borne in mind that the 
growth process involves three specific characteristics that are not 
treated satisfactorily using the normal 1-0 procedures.
First, there are changes in the 1-0 coefficients over time, part of 
which may be stochastic while another part may be induced by planned 
investment. In such a case, a net change in final demand can induce two 
different responses from the supply side: one, a change in the gross out­
put vector with a constant structure of 1-0 coefficients and the other a 
change in the coefficient structure itself with a constant vector of gross 
output. Conventional 1-0 techniques neglect the second aspect.
Second, 1-0 coefficients in a developed economic framework may be 
interpreted as indicators of a previous optimal adjustment of the process 
mix, on the side of production, in response to changes in final demand.
This may not hold true in the short run in developing economies, 
particularly for the agricultural sector. Apart from capacity restrictions 
within each short period, there are other structural constraints on growth
1. Dudley Seers (1966).
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r e l a t i n g  t o  i n s t i t u t i o n a l  and b e h a v i o u r a l  r e s p o n s e s .  Fo r  a l a r g e  p a r t  o f  
t h e  a g r i c u l t u r a l  s e c t o r ,  1 -0  r a t i o s  a r e  t o  be  t a k e n  as a l l o c a t i o n  
c o e f f i c i e n t s  -  a change  i n  s u p p ly  i s  assumed t o  p r e d e t e r m i n e  demand i n  
such  c a se s  r a t h e r  t h a n  t h e  o t h e r  way round ,  w h e re as  f o r  t h e  i n d u s t r i a l  
s e c t o r ,  h a v i n g  a more e l a s t i c  p r o d u c t i o n  s t r u c t u r e ,  t h e  i n t e r p r e t a t i o n  of  
I —0 r a t i o s  as  p r o d u c t i o n  c o e f f i c i e n t s  would be a p p r o p r i a t e .  I n  o t h e r  
words ,  f i n a l  demand a c t s  more as a b i n d i n g  c o n s t r a i n t  on t h e  i n d u s t r i a l  
s e c t o r  w hereas  g r o s s  s u p p l y  i n  t h e  a g r i c u l t u r a l  s e c t o r ,  s u b j e c t  t o  chance 
v a r i a t i o n  o v e r  t i m e ,  p r e d e t e r m i n e s  t h e  changes  o r  a d j u s t m e n t s  i n  f i n a l  
demand.
The Ghana ian  i n p u t - o u t p u t  t a b l e  has  a l l  t h e  r e s t r i c t i o n s  d i s c u s s e d  
above ( p lu s  c e r t a i n  s t r u c t u r a l  i m p e r f e c t i o n s )  b u t ,  i f  im p ro v e d ,  c o u ld  
o f f e r  a w o r t h w h i l e  t o o l  f o r  deve lopment  p l a n n i n g .  F i r s t ,  t h e  t r e a t m e n t  o f  
im p o r t s  ( t h e  c u r r e n t  t a b l e  i n c o r p o r a t e s  a l l  i m p o r t s  as  an a d d i t i o n  to  
d o m e s t i c  p r o d u c t i o n )  c o u ld  be  improved .  I t  would  be d e s i r a b l e  f o r  
i m p o r t s  t o  be  b r o k e n  down i n t o  c o m p e t i t i v e  and s u p p l e m e n t a r y .  The 
s u p p le m e n ta ry  i m p o r t s  c o u ld  t h e n  be c h a rg e d  d i r e c t l y  as  i n p u t s  i n t o  
d o m e s t i c  i n d u s t r i e s  o r  as  s a l e s  t o  f i n a l  demand, l e a v i n g  c o m p e t i t i v e  
i m p o r t s  t o  be  a l l o c a t e d  a l o n g  w i t h  l o c a l l y  p ro d u ce d  s u p p l i e s .  
A l t e r n a t i v e l y ,  f o r  some p u r p o s e s ,  t h e r e  would be  v a l u e  i n  an 1 -0  t a b l e  i n  
which  t h e  i n t e r m e d i a t e  t r a n s a c t i o n s  i d e n t i f y  on ly  t h o s e  goods and s e r v i c e s  
p roduce d  l o c a l l y .
A no the r  improvement  w a r r a n t e d  i n  any u p d a te d  1 - 0  t a b l e  f o r  Ghana i s  
t h e  f u r t h e r  d i s s e c t i o n  o f  v a lu e - a d d e d  i n t o  i t s  v a r i o u s  components .
Although  made d i f f i c u l t  by t h e  l a c k  o f  d a t a ,  t h i s  p r o c e d u r e  would  h e l p  i n  
f o r m u l a t i n g  b e t t e r  t a x a t i o n ,  p r i c e ,  income and employment  p o l i c i e s .
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A f u r t h e r  u s e f u l  amendment i s  on th e  f i n a l  demand s i d e ,  where  c l e a r  
d i s t i n c t i o n  s h o u l d  be made be tween  t h e  i n v e n t o r y  demand, consumpt ion  
and i n v e s t m e n t ,  and an a t t e m p t  made t o  d i s t i n g u i s h  b e tw een  t h e  imputed  
and m o ne t iz e d  components .
D e s p i t e  i m p e r f e c t i o n s  i n  t h e  o f f i c i a l  Ghana ian  1 -0  t a b l e ,  t h e  
c o e f f i c i e n t s  have  been  used  e l s e w h e r e  t o  p r e d i c t ,  r e t r o a c t i v e l y ,  t h e  
v a l u e  o f  im p o r t s  and n o n - f a c t o r  goods f o r  t h e  p e r i o d s  1955-1959 and 
1961-1962 .  The r e s u l t s  (shown i n  Tab le  29) i n d i c a t e  t h a t  t h e  c o e f f i c i e n t s  
a r e  f a i r l y  a c c u r a t e ,  as a means o f  p r e d i c t i o n .  T a b le  29 shows t h a t  ove r  
t h e  s i x  y e a r s  exam ined ,  t h e  p r e d i c t i o n s  would  ha v e  o v e r s t a t e d  im p o r t  
r e q u i r e m e n t s  by 4 .5  p e r  c e n t .
Th is  p a p e r  does n o t  examine i m p l i c a t i o n s  o f  any a l t e r n a t i v e  d e v e lo p ­
ment s t r a t e g y .  I t  p r o v i d e s  t h e  i n t e r - i n d u s t r y  l i n k a g e s  which  a r e  o f  
v a l u e  t o  p l a n n e r s  i n  p u r s u i n g  p o l i c i e s  which a f f e c t  each  s e c t o r  o f  t h e  
economy,  r a t h e r  t h a n  p l a n n i n g  which i g n o r e s  t h e  i n t e r - d e p e n d e n c i e s  be tw een  
s e c t o r s  ( s h o p l i s t  a pp roach  t o  p l a n n i n g ) .
W i th in  t h e  l i m i t a t i o n s  o f  t h e  o f f i c i a l  i n p u t - o u t p u t  t a b l e ,  t h i s  p a p e r  
has  s e t  ou t  t o  e s t a b l i s h  some of  t h e  r e l a t i o n s h i p s  b e tw e en  a g r i c u l t u r e  and 
t h e  r e m a in d e r  o f  t h e  economy o f  Ghana. The a pproach  h a s  assumed t h a t  
a g r i c u l t u r a l  deve lopm en t  p l a n n i n g  s h o u l d  n o t  be c a r r i e d  ou t  i n  i s o l a t i o n ,  
b u t  con d u c te d  w i t h i n  t h e  c o u n t r y ' s  g e n e r a l  s t r a t e g y  o f  economic  d e v e lo p ­
ment .  I d e a l l y ,  t h e  a pproach  r e q u i r e s  an e x p l i c i t  s t a t e m e n t  o f  n a t i o n a l  
o b j e c t i v e s  i n  t e rms  o f  t h e  growth and d i s t r i b u t i o n  o f  incom es ,  employment ,  
s e c t o r a l  g rowth ,  b a l a n c e  o f  payments ,  e t c .  The i n p u t - o u t p u t  model  c o u ld  
t h e n  o f f e r  a means o f  exam in ing  th e  r e l a t i o n s h i p s  be tw een  t a r g e t s  and 
means -  d i s t i n c t i o n  b e i n g  drawn between  m ajo r  s e c t o r s  o f  t h e  economy.
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By t h i s  means i t  s h o u l d  be p o s s i b l e  b o t h  t o  i d e n t i f y  l i k e l y  growth s e c t o r s  
and t o  p r o j e c t  t h e  outcome of  p a r t i c u l a r  deve lopm ent  s t r a t e g i e s .  Examples 
o f  t h e  use o f  i n p u t - o u t p u t  t a b l e s  i n  t h i s  way may be  found i n  S e e r s  (1966)  
and P a r k e r  (19 73 ) .
In  t h e  absence  o f  a d e q u a t e  i n f o r m a t i o n  f o r  Ghana, t h e  a n a l y s i s  i n  
t h i s  p a p e r  has  been  r e s t r i c t e d  t o  i n t e r - s e c t o r a l  r e l a t i o n s h i p s  as they  
e x i s t e d  i n  1968. The a n a l y s i s  h a s  i n v o l v e d  m o d i f i c a t i o n  and c o n s o l i d a t i o n  
o f  t h e  o f f i c i a l  i n p u t - o u t p u t  t a b l e  and i n v e r s i o n  o f  t h e  r e s u l t i n g  m a t r i x  o f  
i n p u t - o u t p u t  c o e f f i c i e n t s .  The i n t e r d e p e n d e n c e  c o e f f i c i e n t s  d e r i v e d  i n  
t h i s  way were t h e n  used  t o  i d e n t i f y  t h e  f o l l o w i n g  new s t a t i s t i c a l  s e r i e s  
f o r  Ghana:
employment  l i n k a g e  e f f e c t s  
income g e n e r a t i o n  l i n k a g e  e f f e c t s  
marke t  a n a l y s i s  
-  c o s t - p r i c e  e f f e c t s
As an a i d  i n  d e v e l o p i n g  and im p le m e n t in g  p o l i c i e s  which  r e q u i r e  a 
l o n g  range  view o f  f u t u r e  p a t t e r n s  o f  economic  growth i n  Ghana ,  however ,  
p r o j e c t i o n s  beyond t h e  o f f i c i a l  i n p u t - o u t p u t  model  a r e  w a r r a n t e d .  The 
framework o f  t h e  p r e s e n t  m odel ,  and t h e  a b s e n c e  o f  a c o n s i s t e n t  s e t  o f  
o f f i c i a l  programs and p o l i c i e s ,  p r o v i d e d  an i n a d e q u a t e  b a s e  f o r  such  
p r o j e c t i o n .
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